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Symbol Unit Equivalent 





GeV 
3.710" dps 
centimeter (s). 0.394 inch 
counts per minute 
disintegrations per minute 
disintegrations per second 
electron volt 1.6X10-" ergs 
gram(s) 
giga electron volts 1.6X10-* ergs 
kilogram(s) 1,000 g = 2.205 ib 
square kilometer(s) 
kilovolt peak 
cubic meter(s) 
milliampere(s) 
millieuries per square mile__| 0.386 nCi/m? 
(mCi/km'*) 
million (mega) electron 
1.6 X10-—* ergs 
milligram(s) 
uare mile(s) 
milliliter (s) 
millimeter (s) 
nanocuries per square meter_| 2.59 mCi/mi* 
picocurie(s) 10- eurie = 2.22 dpm 
roentgen 
unit of absorbed radiation 
dose 100 ergs/g 
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State Health Department Sampling Criteria for Surveillance 
of Radioactivity in Milk 


R. H. Neill and D. R. Snavely* 


This report summarizes criteria used by the States in setting up 
their milk sampling programs for measurement of radioactivity and 
the sample typing, collection points, and measurements used. Also in- 
cluded are the times required by the States from sample collection to the 
final radioactivity concentrations of the various radioisotopes found 


in milk. 


Sampling criteria and related data concern- 
ing surveillance programs operated by State 
health agencies for radioactivity in milk are 
summarized in this report. The information is 
primarily based on survey results secured dur- 
ing the last quarter of 1965 from State radio- 
logical health program personnel. 

Earlier reports have been published concern- 
ing agencies known to have been actively con- 
ducting milk surveillance in 1960 (1) and on 
general details of State surveillance programs 
for radioactivity in milk as they had devel- 
oped by 1963 (2). The 1965 survey was di- 
rected toward determining to what extent 
there are common denominators or differences 
in sampling criteria employed among the State 
programs. The survey was considered a neces- 
sary first step in inventorying the potential 
for mutual support among State and Federal 
environmental radiation control programs. 


1 Mr. Neill is associate chief, Standards and Intelli- 
gence Branch, and Mr. Snavely is staff officer, Radio- 
logical Health Standards Section, Standards and In- 
telligence Branch, NCRH, Rockville, Md. 20852. 
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Survey procedure 


State health department officials involved 
with radiological health programs were re- 
quested to supply detailed information under 
the following survey form categories: (1) basis 
for selecting milk sampling locations, (2) sam- 
pling procedures for raw and/or pasteurized 
milk, (3) average time from the date of sample 
collection, under both routine and emergency 
conditions, for analytical results to be made 
available, and (4) proposed plans for modifying 
routine and emergency milk surveillance net- 
works in the near future. Of the 39 States 
operating some type of milk surveillance pro- 
gram, responses were received from 38. There- 
fore, the following tables are based on these 38 
States. The results were summarized by com- 
mon criteria under each of the four categories. 


Operational status of State milk surveillance 
programs 


The increased State participation in milk 
surveillance programs is illustrated in figure 1. 
By October 1965, 39 States had some type of 
surveillance program for radioactivity in milk. 
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Number of State milk surveillance programs 
by year 


Figure 1. 


The operational status of these programs may 
be classified into the following three groups and 
are shown in figure 2: 


ACTIVE: Both sampling and analysis ca- 
pabilities exist and are operating. 
LIMITED ACTIVE: Sampling is per- 
formed by the State, but analysis is per- 
formed by a non-State agency. 
INACTIVE: Networks are presently in- 
operative, but both sampling and analysis 
have been previously conducted and can 
be reactivated. 


Basis for selecting State milk sampling locations 


Four bases for selecting milk sampling loca- 
tions were identified and listed on the survey 
form. These were geography, population, milk 
production and/or processing, and nuclear fa- 
cilities. A fifth category of “other” was also 
included. Thirty-one States used one or two 
of these bases. A summary of sampling loca- 
tion bases for these 31 States appears below in 
table 1 and includes States with all three de- 
grees of operational status. Those States sam- 
pling raw or pasteurized milk or both are also 
listed in table 1. The individual numbers ap- 
pearing in each box indicate the number of 











ACTIVE (35) CI 
INACTIVE (2) =| 
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Figure 2. Operational status of State milk surveillance program 
October 1965 
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States that selected the applicable sampling 
location bases under raw or pasteurized milk or 
both. An explanation of table 1 follows: 


Type of Population 


milk (b) 





Geography (a) Raw only _____- 
Pasteurized only __ 





The criteria “Geography” and “Population” 
were used to establish sampling networks by 
one State that sampled only raw milk, one State 
that only sampled pasteurized milk and there 
were not any States that sampled both types 
of milk. Therefore, two States used both (a) 
and (b) criteria. 

As observed in table 1, four of the six States 
sampling only raw milk indicated considera- 
tions of “geography,” singly and in combina- 
tions, as the predominant basis for selecting 
their sampling locations. Among the 15 States 
with only pasteurized milk sampling programs, 
the basis of “production and processing” fig- 
ured in the sampling plans of 10 of them, with 
“geography” ranking as the next most common 
basis in seven State programs. The basis of 
“population” figured in only two of the six raw 
milk sampling programs and in only three of 
the fifteen pasteurized milk sampling pro- 
grams. 


Three States were found to use a combination 
of three sampling location bases—geography, 
population, and production and processing. Two 
States indicated four bases were considered in 
selecting sampling locations and one State re- 
ported using all four plus the category of 
“other.” Table 2 summarizes the sampling lo- 
cation bases used by the seven States where 
three or more bases were involved. 


Table 2. Type of milk sampled by States using 
more than two bases to determine sampling location 





Sampling code * Raw milk Pasteurized Both 


only milk only 





(a), 
(a), (b), (e), (@) 
(a), (b), (ec), (e) 


(a), (b), (ec), (d), (e)_- as 





* See table 1 for sampling basis identification. 


Sampling procedures for raw and pasteurized 
milk sample collection points 


Once a decision has been made regarding a 
basis (or bases) for locating stations in a milk 
sampling network, a closely related considera- 
tion involves selecting a specific link in the milk 
production, processing and distribution chain 
at which samples will be collected. These links 
or points at which milk samples are collected 


Table 1. Number of States using one or two bases for selecting milk sampling locations 





Basis for selecting 
milk sampling 
location 


eamatatnd 
(a) (b) (c) 





Geography - - ----- Raw only 


Pasteurized only -- 


Population Raw only 


Pasteurized only _. 


Production and 


Raw only 
processing. 


Pasteurized only -- 


Nuclear facilities_- Raw only 


Pasteurized only _- 


Raw only 
Pasteurized only -. 


Pasteurized only -- 
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and Nuclear | | 

Population! processing | facilities | Other Total 


waco onc ¥&O 


ao OoONF- 


oc ofr 








ed 
ouoa oS 











November 1967 





will vary depending on the type of milk sam- 
pled. Information on the location of the collec- 
tion sites of the State milk programs was also 
obtained and is summarized on figure 3. 

Table 3 summarizes sample collection points 
for the 16 State raw and raw plus pasteurized 
milk sampling locations. “Farm” and “farm 
and storage tank” responses for sampling 
points were combined; “storage tank” re- 
sponses were maintained separately as these 
can be associated with raw milk as well as with 
pasteurized milk sampling programs. It can be 
observed that twice as many “farm” sample 
collection points as “tank truck” sample collec- 
tion points were reported. Table 4 displays 
similar information for those raw milk and 


Table 3. 


Sample collection points for raw and raw plus pasteurized milk sampling programs * 





} 
Basic for selecting milk Code 


i Sample collected from: 
aampling location 


Geography - - - - - - - 
Tank truck 
| Storage tank > 


Population - - - 
| Tank truck ae 
Storage tank... _----_- 


Production and processing 
Tank truck : 
Storage tank-_- -- 

Nuclear facilities - 


Tank truck--_-- 
Storage tank_--- 


Other. 
| Tank truck _- 

Storage tank_- 

Total..... 


| Farm and/or farm storage tank 


| Farm and/or farm storage tank 


raw plus pasteurized milk sampling programs 
which utilized three or more bases for deter- 
mining sampling locations. 

Table 5 lists those sample collection points 
for pasteurized milk and for pasteurized plus 
raw milk sampling programs stratified by one 
or two bases for determining sampling loca- 
tions. The majority of sample collection points 
falls under the headings of “plant” and “plant 
and retail outlet.” The overlap in numbers of 
State programs between table 5 and table 3 
should be noted. This is explained by the ten 
States which reported sampling both raw and 
pasteurized milk. Similarly, table 6 illustrates 
the pattern of sample collection points utilized 
by pasteurized milk, and pasteurized and raw 


Number of States selecting criteria 


Production 
Popu- an 
lation 


Geog- 
raphy 


Nuclear 
processing | facilities 


(a) (b) | (ce) | (d) 


Farm and/or farm storage tank-- - 


Farm and/or farm storage tank - - - 


Farm and/or farm storage tank - - 


| Farm and/or farm storage tank- _-_| 
Tank truck _- 7 4 
Storage tank_- 


® Limited to State programs stratified by 1 or 2 bases for determining sampling locations. 


» See text. 


Table 4. Sample collection points for raw and raw 
plus pasteurized milk sampling programs * 





Farm and/or 
farm storage | Tank truck Storage tank 
tank | 


Sampling code > 





a), (b), (ce) 
pi, hh. 404... 
» (b), (e), (e) -- 


a), (b), (ce), (d), (e)- 





® Limited to State programs stratified by three or more bases for 
determining sampling locations. ; es 
> See table 3 for sampling bases identification. 
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milk sampling programs where three or more 
bases for establishing sampling locations were 
used. 


Sampling frequencies and compositing practices 


Of the 38 States responding to the question- 
naire at the time the survey was carried out, 
five States sampled on at least a daily basis, 14 
States had weekly programs, another 14 States 
sampled on at least a monthly basis and 5 States 
had quarterly surveillance programs. 
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Figure 3. Sample collection sites of State milk programs October 1965 


Table 5. Sample collection points for pasteurized and pasteurized plus raw milk sampling programs * 





Number of States selecting criteria 





Basis for selecting milk Sample collected from: actin 
sampling location Popu- an Nuclear 
lation processing} facilities 


(b) (ce) (d) 





Geography 
Delivery truck 
Retail outlet 

Plant & retail outlet 


ah) 
-ooo 


-Oombt 
one a 


Population 
Delivery truck 
Retail outlet 


ocooo coor 
ooco 


Production and processing Plast...... , an oe» een 
Delivery truc 

Retail outlet 

Plant & retail outlet 


“ooo coococeo 
“o> Of OH 


one w oror 


Nuclear facilities 
Delivery truck 
Retail outlet 


Delivery truck... ....c-ccccccccce 
Retail outlet 


cooo cooro ooor 


~ 
CGroenmw ooce coro 


Delivery truck 
Retail outlet 





























* Limited to State programs stratified by 1 or 2 bases for determining sampling locations. 
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Table 6. Sample collection points for pasteurized 
and pasteurized plus raw milk sampling programs * 


Table 8. Time required to obtain analytical results 
from radionuclides in milk from date of collection 





Retail 


Semaine | Plant Delivery 
outlet 


basis > truck 


Plant and 
retail outlet 





(a), (b), "a 1 
(a), (b), (ce), (d)- 1 
(a), (b), (e), (e)- 0 
(a) ,(b) ,(e),(d), | 0 











* Limited to State programs stratified by 3 or more bases for deter- 
mining sampling locations. “ 
b See table 5 for sampling bases identification. 


Under the conditions of environmental sur- 
veillance of radioactivity prevailing during the 
survey, compositing of samples before gamma- 
ray spectrum analysis was practiced in 18 of the 
38 States that responded. This is broken down 
as follows: Compositing was practiced in 13 
of the 30 States that sampled pasteurized milk, 
8 of the 20 States that sampled raw milk, and 
3 of the 12 States that sampled both raw and 
pasteurized milk. Table 7 summarizes the meth- 
ods used for collecting composite samples for 
analysis. 


Table 7. Method of compositing milk samples 





No. of 
| States 


No. of 
States 
sampling | sainpling 
pasteurized! raw 
milk milk 
| 


By equal subsample volumes- --- - _- | 7 


Method 








By subsample volumes proportional to milk | | 
production or consumption represented by | } 
SR EOE Re Ce eee ee | 4 | 


By subsample volumes proportional to time | 
interval represented by subsample | 





Average time periods for obtaining analytical 
results 


The average time between collection of milk 
samples and obtaining analytical results is one 
measure of the efficiency of a sampling pro- 
gram, particularly with respect to reducing the 
dose from iodine—131 to the milk drinking popu- 
lation through protective action. Table 8 sum- 
marizes the periods of time required to obtain 
analytical results for four radionuclides under 
routine and emergency conditions. 
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Routine 


Emergency 
conditions 


. conditions 
Nuclide 





Time No. of Time 
(days) States (days) 


No. of 
States 





Iodine-131 


Cesium-137 


NS or NA 





Strontium-89 and strontium-90_ 





Non MWONOCD #wOWwW 


NS or NA 8-30 


| 
| NSorNA 





® NS or NA, no sample or analysis. 


Proposed plans for modifying milk surveillance 
programs in the immediate future 


Routine surveillance program modifications: 
Of the 34 States which reported actively operat- 
ing milk surveillance programs, 17 indicated 
no immediate changes were contemplated in 
their present method of surveillance. One State 
intended to decrease its sampling program, and 
five States planned to expand their programs, 
either by increasing the number of sampling 
locations or by improving their radioanalytical 
capabilities. 

Emergency surveillance program modifica- 
tions: Seven States indicated that no changes 
were planned. Two States were developing 
plans for using ion exchange cartridges for 
iodine-131 determinations. One State indi- 
cated intentions of establishing a new labora- 
tory nearer to an important potential source 
for the release of fission products and another 
State had plans to expand its basic data on milk 
sampling locations. 


Discussion and summary 


No attempt was made in the survey forms to 
define a single basis for reporting how milk 
sampling locations were selected. Instead, lati- 
tude was given the survey respondents to re- 
port more than one basis if that were the case. 
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The results showed that “geography” was the 
basis most frequently reported for selecting 
raw milk sampling locations. This is not unex- 
pected since raw milk is sampled at a farm or 
farms—a geographical criterion. “Geography” 
combined with “milk production and process- 
ing” were observed as the predominant bases 
for selecting pasteurized milk sampling loca- 
tions. “Population” appeared to be the least 
employed basis among all types of sampling 
programs. 

For pasteurized milk, one must recognize that 
the terms “geography,” “population,” and “milk 
processing” (pasteurization and bottling) may 
not all be mutually exclusive. For example, 
processing centers may be located adjacent to 
major population centers. Respondents could 
check one or both of these criteria. Additionally, 
milk sampling locations could be selected for 
cities of a certain size in different counties. 
Here respondents could have checked “geog- 
raphy,” “population,” or both. 

“Farms and/or farm storage tanks” were 
preferred over “tank trucks” for raw milk col- 
lection points. Among the pasteurized milk 
sampling programs, a preference was observed 
for “milk processing plants” over “retail out- 
lets.” As of the last quarter of 1965, 30 of the 
38 reporting States were sampling on a weekly 
basis. 

The majority of States using gamma-ray 
spectrometry can report results for iodine—131 
and cesium-137 within 3 days of sample col- 
lection. 
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While State surveillance programs for radio- 
activity in milk at the time the survey was con- 
ducted embraced more than three-fourths of 
the States, the survey results disclose no com- 
mon denominators among the States with re- 
spect to selecting sampling locations or other 
sampling details. Where States or cities are 
supplied with interstate milk shipments, the 
need for uniformity in sampling procedures 
among the States is particularly important for 
effective radiation control programs, particu- 
larly those involving protective action pro- 
cedures. 
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SECTION I. MILK AND FOOD 


In the determination of the internal exposure 
to man from environmental radiation sources, 
primary interest centers on radionuclides in 
the diet. Both Federal and State agencies are 
involved in efforts to monitor continuously the 
dietary intake of radionuclides. The most di- 
rect measure of radionuclide intake would be 
obtained through radioanalysis of the total 
diet. Difficulties in obtaining specific dietary 
data impede this approach. An alternate 
method entails the use of indicator foods to 
arrive at an estimate of the total dietary radio- 
nuclide intake. 

Milk is one such indicator food. It is con- 
sumed by a large segment of the U.S. popula- 
tion and contains most of the biologically sig- 
nificant radionuclides which appear in the diet. 
It also is one of the major sources of dietary 
intake for the short-lived radionuclides. For 
these reasons, milk is the single food item most 
often used in estimating the intake of selected 
radionuclides by the general population and/or 
specific population groups. In the absence of 
specific dietary information, it is possible to 
approximate the total daily dietary intake of 
selected radionuclides as being equivalent to 
the intake represented by the consumption of 
1 liter of milk. 

The Federal Radiation Council (FRC) has de- 
veloped Radiation Protection Guides (RPG’s) 
for controlling normal peacetime nuclear oper- 
ations, assuming continuous exposure from in- 
take by the population at large (1-3). The 
RPG’s do not and cannot establish a line which 
is safe on one side and unsafe on the other. 
They do provide an indication of when there is 
a need to initiate careful evaluation of expo- 
sure (3). Additional guidelines are provided 
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by the FRC Protective Action Guides (4) and 
by the International Commission on Radio- 
logical Protection (5,6). 

Data from selected national, international, 
and State milk and food surveillance activities 
are presented herein. An effort has been made 
to present a cross section of routine sampling 
programs which may be considered of a con- 
tinuing nature. Routine milk sampling has 
been defined as one or more samples collected 
per month. 
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National and International Milk Surveillance 


As part of continuing efforts to quantita- 
tively monitor man’s exposure to radionuclides, 
various national and international organiza- 
tions routinely monitor radionuclide levels in 


Program 
Radiostrontium in milk, HASL 


July-December 1966 


milk. In addition to those programs reported 
below, Radiological Health Data and Reports 
coverage includes: 


Last presented 
September 1967 


Period reported 











1. Pasteurized Milk Network 
July 1967 


National Center for Radiological Health and 
National Center for Urban and Industrial 
Health, PHS 


The Public Health Service’s Pasteurized 
Milk Network (PMN) was designed to provide 
nationwide surveillance of radionuclide concen- 
trations in milk through sampling from major 
milk production and consumption areas. The 
present network of 63 stations (figure 1) pro- 


vides data on milk in every State, the Canal 
Zone, and Puerto Rico. The most recent de- 
scription of the sampling and analytical pro- 


Table 1. Analytical errors associated with determinations of 


radionuclide concentrations in milk 





Concen- Error * 

tration | (percent of 
(pCi/liter) concen- 
| tration) 


tration | Error*® 
(pCi/liter) | (pCi/liter) 


Concen- 
Radionuclide | 


Strontium-89 - - _| 
Strontium-90_ _ _| 
lodine-131____- 

Cesium-137_-_- 


Barium-140_____| 





*® Two standard deviations, 
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Figure 1. 
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Pasteurized Milk Network sampling stations 








Table 2. Average concentrations of radionuclides in pasteurized milk 
for the second quarter 1967 and July 1967 





Radionuclide concentration 
(pCi/liter) 





Sampling location Strontium-89 Strontium-90 Cesium-137 





Second * July * Second July | Second | July 
quarter | 1967 quarter 1967 quarter 1967 
1967 | | 1967 | 7 





Montgomery 
Palmer nay 
OO Sas 
Little Rock... -- 
Sacramento. - -- 
San Francisco- - -- 


AAAA 
COMMA 
iS) 


ee 





Cristobal 
Denver - - -- 
Hartford 
Wilmington 
Washington 
Tampa 


AA 
oe 
CONWCOa aosie~r 
ee 


- 


Atlanta 

Honolulu----- -- 
Idaho Falls... -_--._- 
Chicago----__-_-- = 
Indianapolis 

Des Moines... - ~~~ -- 


A AAAA AA 
a alanaa aal | aa 


= 
eo coors 
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New Orleans- -- - -- 
Maine: Portland- 
Md: Baltimore. 
Mass: Boston 


Mich: 


ror | Orc 
— ht et 


AA AA 


Te Ee cancdsnegeanecen 
Minn: Ra ans. 0 atten dias rts ac | 


AA 
ree 


AAA 
cron 


—e 


N.J: Trenton.__.__- 
N. Mex: Albuquerque 


Buffalo- -_- 

New York--_---_- 
Syracuse -----_- 
Charlotte _ - - 


ee 


5 | 
8 
1 | 
2 
1 
8 
6 
5 
7 
7 
0 
9 
9 | 
4 | 
1 
3 | 
1 | 
4 | 
9 | 
2 | 
1 
1 | 
9 
6 | 
4 | 
3 
8 | 
0 
3 
8 
5 
0 | 
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A 
| | ona | 


Oklahoma City - --- 
Portland 
Philadelphia 
Pittsburgh 

San Juan... -- 
Providence 


A 


A 


lor! | oven 





Charleston 

Rapid City 
Chattanooga 
Memphis 

Austin- . ‘ 
I tae ni caine 
Salt Lake City_----_- 


AAAAA A 
CHEN EN CH en 


Burlington 
Norfolk 








A;A AA A 





* Dashes indicate no strontium-89 determinations were made on samples from station during month. 
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cedures employed by the PMN appeared in the 
December 1966 issue of Radiological Health 
Data and Reports (1). 

Table 1 shows the approximate analytical 
errors (including counting error) associated 
with determinations of radionuclide concentra- 
tions in milk. These errors were determined 
by comparing results of a large number of 
replicate analyses. The minimum detectable 
concentration is defined as the measured con- 
centration equal to 2 standard deviations of the 
analytical error. Accordingly, the minimum 
detectable concentrations in units of pCi/liter 
are: strontium-89, 5; strontium—90, 2; cesium— 
137, 10; barium—140, 10; and iodine-131, 10. 
At these levels and below, the counting error 
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1964 
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I 1966 ! 1967 


comprises nearly all of the analytical error. 
The results for the second quarter of 1967 and 
July 1967, are presented in table 2. The aver- 
age monthly radionuclide concentrations are 
based on results obtained from samples col- 
lected weekly. If radionuclide values are below 
minimum detectable concentrations, averages 
are calculated using one-half of the minimum 
detectable values; however, for iodine—131 and 
barium-140, zero is used for averaging pur- 
poses when concentrations are below minimum 
detectable levels. Because all values for iodine— 
131 and barium-—140 are below minimum de- 
tectable concentrations during the period cov- 
ered in this report, results for these two radio- 
nuclides are not included in table 2. 
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Figure 2. Strontium-90 concentrations in pasteurized milk, 1961-July 1967 





For comparative purposes, distributions of 
strontium-90 and cesium-—137 are presented 
in tables 3 and 4 for July 1966 and February 


Table 3. Frequency distribution, strontium-90 concentra- 
tions in milk at PMN stations, July 1966, February-July 1967 


through July 1967. The average strontium-90 
concentrations in pasteurized milk from se- 
lected cities are presented in figure 2. 


Table 4. Frequency distribution, cesium-137 concentrations 
in milk at PMN stations, July 1966, February-July 1967 





Number of stations * 





Stron- | 
tium-90 1966 | 1967 
(pCi/liter) | | 





July Feb Mar Apr May 


June July 


Number of stations * 





Cesium- | 
137 1967 
(pC i/liter) 





l ] l 
| Feb Mar Apr May June | July 





Under 10__|14 (22%) '21 (33)'25 (40) 25 (40) 25 (40) 27 (43) 25 (40) 
....-|89 (62) (38 (61) |35 (55) 34 (54) 35 (55) 34 (54) 35 (55) 
29.....| 9 (14) 4 (6)} 2 (3)| 4 ()| 3 (5)} 2 (3)/ 3 @) 
1 (2) |O (@)} 1 (2)}0 (0); 0 (0); 0 (@); 0 (©) 

| 





* Percentage of stations shown in parentheses. 





Under 50__'56 (89%) 62 (98) |62 (98) 62 (98) 61 (97) |61 (97) 61 (97) 
50-99 _ 6 (9) 1 (2); 1 (2)} 1 (2)} 2 (3)| 2 (3)| 2 (3) 
100-149_..| 1 (2) | 0 (0)|} 0 (0); 0 (O)| 0 (0) | 0 (0); 0 (0) 





* Percentage of stations shown in parentheses. 





2. Canadian Milk Network 
July 1967+ 


Radiation Protection Division 
Department of National Health and Welfare 


Since November 1955, the Radiation Protec- 
tion Division of the Department of National 
Health and Welfare has been monitoring milk 
for radionuclide concentrations. Powdered milk 
was originally sampled, but liquid whole milk 
has been sampled since January 1963. At 
present, 16 milk sampling stations (figure 3) 


are in operation. Their locations coincide with 
air and precipitation sampling stations. 

Milk samples are collected three times a week 
from selected dairies and are combined into 
weekly composites. The contribution of each 
dairy to the composite sample is directly pro- 
portional to the liquid volume of sales. Weekly 
spot check analyses are made for iodine-131, 


1 Prepared from August 1967 monthly report “Data 
from Radiation Protection Programs,” Canadian De- 
partment of National Health and Welfare, Ottawa, 
Canada. 
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Figure 3. Canadian milk sampling stations 
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and monthly composites are analyzed for stron- 
tium-90, cesium-137, and stable calcium and 
potassium. The analytical procedures were out- 
lined in the December 1966 issue of Radio- 
logical Health Data and Reports (2). 

The July 1967 monthly average strontium— 
90, cesium-137, and stable calcium and potas- 
sium concentrations in Canadian whole milk 
are presented in table 5. Iodine—131 and stron- 
tium-89 concentrations were below minimum 
detectable levels. 


Table 5. Stable elements and radionuclides in Canadian 
whole milk, July 1967 





Calcium | Potassium Strontium-90 | Cesium-137 
(g/liter) (g/liter) (pCi/liter) (pCi/liter) 


Station 





| 
| 


Edmonton... .-_.-- 
Ft. William... -_-_- 
Fredericton 


Saskatoon. _--_.._- 
Sault Ste. Marie_..- 


2 ee . he 
NOOQ ADam £#DOn 


Toronto. 
Vancouver.._....-- 
|, aE 
Winnipeg_-_.._____. 

















SAN JUAN 


& 


0 200 40 60 8 1000 


Seale in Miles 














|] Rane 


Average 





NS, no sample. 





3. Pan American Milk Sampling Program 
July 1967 


Pan American Health Organization and 
U.S. Public Health Service 


The Pan American Health Organization 
(PAHO), in collaboration with the U.S. Public 
Health Service (PHS), furnishes assistance to 
health agencies in the American Republics in 
developing national radiological health pro- 
grams. 

Under a joint agreement between agencies, 
air and milk sampling activities are conducted 
by a number of PAHO member countries (fig- 
ure 4). Results of the milk sampling program 
are presented below. Further information on 
the sampling and analytical procedures em- 
ployed was presented in the December 1966 
issue of Radiological Health Data and Reports 
(3). 
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Figure 4. Pan American Milk Sampling Program 
locations 


Table 6 presents stable potassium, stron- 
tium-—90, and cesium-—137 monthly average con- 
centrations for July 1967. 


Table 6. Stable element and radionuclide concentrations 
in PAHO milk, July 1967 * 





Number of 
samples 


Potassium 


Sampling : 
(g/liter) 


Strontium-90 | Cesium-137 
station i 


(pCi/liter) (pCi/liter) 


Colombia: 
Bogota... ----| 
Ecuador: 
Guayaquil_._- 
Jamaica: 
Kingston... - 
Venezuela: } 
Caracas 





Canal Zone: 
Cristobal >___- 
Puerto Rico: 
San Juan >___.| 5 = —— 


Bee 





* Iodine-131 and barium-140 determinations were less than 10 pCi/liter 
for all samples. Strontium-89 was less than 5 pCi/liter for all samples. 

> For comparison purposes, the radionuclide concentrations at Cristobal, 
Canal Zone and San Juan, Puerto Rico, from the Pasteurized Milk Net- 
work, are presented. 
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State Milk Surveillance Activities 


Considerable progress has been made by the 
State health departments in initiating or ex- 
panding environmental surveillance activities 
in radiological health. Many of the States have 
reached a point of having comprehensive en- 
vironmental surveillance programs and self- 
sustaining radiological health laboratories. 

The continuing efforts of State health de- 
partments in the analysis and monitoring of 
radionuclides in milk complement Federal milk 
surveillance activities. State milk surveillance 
activities are continually undergoing develop- 


State milk network 





Period reported 


mental changes. The results presented herein 
are representative of current surveillance ac- 
tivities directed at the use of milk as an indice- 
tor of dietary intake of radioactivity. 

Figure 1 shows the States which report milk 
surveillance activities in Radiological Health 
Data and Reports. States having programs ap- 
pearing in the current issue are highlighted 
in the figure. A summary of State programs 
previously covered, the reporting period, and 
issue of appearance are as follows: 


Last presented 





California 
Colorado 
Florida 
Oklahoma 
Oregon 
Tennessee 
Texas 
Washington 


January—March 1967 
April-June 1967 
April-June 1967 
April-June 1967 
January-March 1967 
April-June 1967 
April-June 1967 
January-March 1967 





September 1967 
October 1967 
October 1967 
October 1967 
September 1967 
October 1967 
October 1967 
September 1967 








LEGEND: 


States Currently Reported 
s States Previously Reported 
. 














Figure 1. State milk programs reported 
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1. Connecticut Milk Network 
April-June 1967 


Connecticut State Department of Health 


The Connecticut State Department of Health 
has been monitoring pasteurized milk for stron- 
tium-89 and strontium—90 since April 1960. 
In May 1962, the program was expanded to 
include the determination of gamma-emitting 
radionuclides in milk. 

The sampling program is flexible in nature, 
providing for sampling in five areas of the 
State (figure 2). At the present time, weekly 
samples representative of milk sold in the 
central area of the State are collected and 
analyzed for strontium-—89, strontium-90, and 
gamma-ray emitters. Concentrations of iodine— 
131 are determined as an indication of the 
presence of radioactivity of recent origin. 
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Figure 2. Connecticut pasteurized milk sampling 
areas 


Strontium-89 and strontium-90 are deter- 
mined by chemical separation. Iodine—-131 and 
other gamma-ray emitters are determined by 
gamma-ray scintillation spectroscopy. 

The monthly average concentrations of 
strontium-89, strontium—90, iodine-131, and 
cesium-137 in central Connecticut pasteurized 
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milk are presented in table 1. These results 
are presented graphically in figure 3. 


Table 1. Radionuclide concentrations in central 
Connecticut pasteurized milk, April-June 1967 





Radionuclide concentrations 
(pCi/liter) 
Month ‘ 


| Strontium-89 | Strontium-90 | Iodine-131 | Cesium-137 








YD. below detectable levels 


ter) 


ATION (pC 


CONCENTE 


Figure 3. Radionuclide concentration in central 
Connecticut pasteurized milk, 1963—June 1967 


Recent coverage in Radiological Health Data and Reports: 


Period 


October-December 1966 
January—March 1967 


Issue 
May 1967 
August 1967 


Recent coverage in Radiological Health Data and Reports 
for Indiana Milk Network: 
Period 


October-December 1966 
January—March 1967 


Issue 
May 1967 
August 1967 





2. Indiana Milk Network 
April-June 1967 


Bureau of Environmental Sanitation 
Indiana State Board of Health 


The Indiana State Board of Health began 
sampling pasteurized milk for radionuclide 
analysis in September 1961. The State was 
geographically divided into five major milk- 
sheds: northeast, northwest, central, south- 
east, and southwest (figure 4). One large dairy 
within each milkshed was assumed to be repre- 
sentative for sampling purposes. 
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Figure 4. Indiana pasteurized milk sampling areas 


The milk samples are analyzed monthly for 
strontium-89 and strontium-90. Cesium—137, 
iodine-131, and barium-140 are analyzed 
weekly for at least two of the milksheds. When 
iodine—131 concentrations exceed 100 pCi/liter, 
the sampling frequency is increased. From Au- 
gust 1963 to April 1966, because of the con- 
tinued low concentrations of short-lived radio- 
nuclides, the sampling frequency was once a 
month for the northeast, southeast, and south- 
west milksheds. 

Strontium-89 and strontium-90 concentra- 
tions in milk samples are determined by ion 
exchange separation (1,2) while cesium—137, 
iodine-131, and barium—140 are determined by 
gamma-ray scintillation spectrometry (2). 

The monthly stable element and radionuclide 
concentrations in Indiana pasteurized milk are 
presented by sampling locations in table 2 for 
April through June 1967. 

The monthly network average concentrations 
of strontium-89, strontium—90, and cesium—137 
are presented graphically in figure 5. Barium— 
140 concentrations remained below detectable 
levels of 10 pCi/liter during this period. 
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Figure 5. Radionuclide concentrations in Indiana 
pasteurized milk, 1963-June 1967 


Table 2. Radionuclides in Indiana pasteurized milk, April-June 1967 





Potassium-40 
(pCi/liter) 


Calcium 
(g/liter) 
Sampling location 


| 


Strontium-89 
(pCi/liter) 


Cesium-137 
(pCi/liter) 


Strontium-90 
(pCi/liter) 





| April 


May | June April May | 


| June April | May 





April | May June June 





Northeast 

Southeast 

Central _ 

Southwest... .......- 
Northwest _- 


30 20 | 
20 20 
20; 10 
is | 20 
19 | 20 





Average 





21 20 | 
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3. Iowa Milk Network 
April-June 1967 


State Hygienic Laboratory and the Iowa State 
Department of Health 


In Iowa, radiological health activities are 
conducted jointly by the State Department of 
Health and the State Hygienic Laboratory, 
with the State Hygienic Laboratory perform- 
ing the surveillance and analytical functions. 
In August 1962, the State Hygienic Labora- 
tory of lowa began sampling milk for iodine— 
131. In May 1964 this routine surveillance 
was expanded to include cesium-137 and stron- 
tium-90. 

One gallon samples are collected from four 
stations, selected to give a broad coverage of 
milk production areas in the State (figure 6). 
Producers furnishing milk to the Spencer 
bottling area are restricted to that north- 




















Figure 6. Iowa milk sampling locations 


west part of the State and the majority of milk 
bottled in Iowa City comes from six counties in 
east central Iowa. The Des Moines milkshed 
comprises approximately 60 counties covering 
about two-thirds of the State radiating out of 
Des Moines in all directions. The Charles City 
bottling area covers primarily north central 
Iowa. At present the Iowa City and Des Moines 
stations are sampled weekly and the Spencer 
and Charles City stations are sampled monthly. 
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This sampling frequency is increased when 
nuclide concentrations warrant closer surveil- 
lance. The samples are forwarded to the State 
Hygienic Laboratory at the University of Iowa, 
Iowa City, for analysis. 


Analytical procedures 


Iodine-131 and cesium-137 together with 
barium-lanthanum-140 and potassium—40 are 
determined by gamma-ray scintillation spec- 
trometry using a 4- by 4-inch Nal (TI) crystal 
and 512 channel pulse-height analyzer. All 
samples are 3.5 liters and are counted for 80 
minutes in Marinelli beakers with the results 
being calculated using a 4 by 4 matrix. Stron- 
tium-—90 is determined by an ion-exchange sys- 
tem described by Porter et al. (1). One liter of 
milk is passed through an ion exchange column; 
yttrium-90 is eluted from the resin and counted 
as yttrium oxalate in an automatic low-back- 
ground proportional counter. Minimum detect- 
able limits are 10 pCi/liter for iodine-131 and 
cesium-137, and 2 pCi/liter for strontium—90. 


Results 


Table 3 gives the monthly average at each 
of the four locations for April-June 1967 and 


figure 7 shows graphically the overall network 
average monthly results for the same period. 





MONTHLY NETWORK AVERAGES 


CONCENTRATION (pCi /liter) 
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Figure 7. Radionuclide concentrations in Iowa milk 
January 1965-June 1967 
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Table 3. Radionuclide concentrations in Iowa milk, April-June 1967 





Radionuclide concentrations 
(pCi/liter) 





Strontium-90 Cesium-137 Iodine-131 
| = 7 | 
April May June April May June April May | June 





Sampling location 











meen CA... ch wdicest ds .| 11 | <10 <10 
gg RA eee oe ee | 7 | <10 


| 


eee fu 3 | NA | 13 | N: N: NA | NA 


Chartes City............ | < } <10 | 





Average | | ¢ ¢ 9 





NA, no analysis to date. 


During this period it can be seen that the con- Recent coverage in Radiological Health Data and Reports: 
centration levels of cesium-137 and strontium- Period Iesue 
90 showed a decreasing trend. January—1965—March 1967 August 1967 








4. Michigan Milk Network 
April-June 1967 


Division of Occupational Health 
Michigan Department of Health 


The Michigan Department of Health began 
sampling pasteurized milk for radionuclide 
analyses in November 1962. Under this pro- 
gram, weekly pasteurized milk samples are col- 
lected in the seven major milk producing areas 
in the State: Charlevoix, Detroit, Grand Rap- 
ids, Lansing, Marquette, Monroe, and Saginaw 
(figure 8). Milkshed samples are composites 
of dairies in proportion to sales volumes. 

Strontium-90 concentrations are determined 
by an ion exchange method (5). Potassium— 
40, iodine-131, cesium-137, and _ barium- 
lanthanum-140 concentrations are determined 
by gamma-ray scintillation spectrometry (5). 

Table 4 presents the monthly average radio- 
nuclide concentrations in Michigan pasteurized 
milk. Strontium—90 and cesium-—137 concentra- 
tions are presented graphically in figure 9 to Figure 8. Michigan pasteurized milk network 
show general trends. sampling locations 
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Table 4. Radionuclide concentrations in Michigan pasteurized milk, April-June 1967 





Radionuclide concentration 


(pCi/liter) 
Sampling location 





| | 
| Potassium-40 | Strontium-90 | lodine-131 Cesium-137 





Charlevoix 


Detroit - - - 


Grand Rapids 


Lansing- 








mow ono *#OF ONO HHH OOD 


Saginaw 





we Or Go 





Average 
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GRAND RAPIDS 


CONCENTRATION (pCi /titer) 


ee ae 


LANSING SAGINAW 


90S) on, Dn pelea 905, Pi. dele 
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Figure 9. Radionuclide concentrations in Michigan pasteurized milk 
1963-June 1967 
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5. Minnesota Milk Network 
April-June 1967 


Division of Environmental Health 
Minnesota Department of Health 


In September 1958, the Minnesota Depart- 
ment of Health initiated a pasteurized milk 
network to monitor strontium-90 concentra- 
ions. Presently, monthly samples are collected 
from eight sampling locations in milksheds geo- 
graphically the same as the Minnesota Health 
districts (figure 10) and analyzed for stron- 
tium-—90, iodine—131, and cesium—137. One-liter 
samples of processed Grade A fluid milk are 
collected at bottling machines in pasteurization 
plants. The samples are customarily collected 
in the cities where the Minnesota Health De- 
partment district offices are located. However, 
it is sometimes convenient to collect at other 


locations. Such samples are considered repre- 
sentative of the district concerned. 

Strontium-90 concentrations are determined 
radiochemically, while iodine-131 and cesium-— 
137 concentrations are determined by gamma- 
ray scintillation spectrometry. The analytical 
procedures are presented in the semiannual re- 
port of the Minnesota Department of Health 
and the Rural Cooperative Power Association 
(6). 

Strontium-90 and cesium-—137 concentra- 
tions in milk are given for April through June 
1967 in table 5, and are presented graphically 
by milkshed in figure 11 for the period 1961 
through June 1967. Iodine-131 concentrations 
were less than 10 pCi/liter in all 24 samples. 


Recent coverage in Radiological Health Data and Reports: 


Period 


October-December 1966 
January-March 1967 


Issue 
May 1967 
August 1967 
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Figure 10. Minnesota milk sampling locations 
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Table 5. Radionuclide concentrations in Minnesota pasteurized milk, April-June 1967 





Strontium-90 
(pCi/liter) 


Sampling location 


Cesium-137 
(pCi/liter) 





May 





Bemidji- - - - 
Mankato 


Worthington 

th. Dn et ta ion onbas eaumanwe i 
RR AS REE Ste, Poe a | 
er } 





Average 








6. New York Milk Network 
April-June 1967 


Division of General Engineering and Radio- 
logical Health, Department of Health, 
State of New York 


Pasteurized milk samples collected routinely 
from six cities’ (figure 12) are analyzed for 
strontium-89, strontium-90, iodine—131, 
cesium—137, and barium-lanthanum-140 by the 


New York State Department of Health. At 
Buffalo and Newburgh, milk samples are col- 
lected daily from processing plants and com- 
posited weekly for radiochemical analyses. At 


Messena and Syracuse, daily samples are com- 
posited over a 2-week period and then ana- 
lyzed. In New York City, a milk sample repre- 
senting the total milk supply for 1 day is 
analyzed weekly. The Albany sample, taken at 
a marketing point, is analyzed daily for iodine— 
131 and other gamma-ray emitting radionu- 
clides before being composited into a weekly 
sample. In the event that any sample contains 
iodine-131 at concentrations exceeding 100 
pCi/liter, increased surveillanced is undertaken. 

Gamma-ray emitting radionuclides in milk 
are determined by scintillation spectrometry. 
Radioiodine is selectively removed by an anion 
exchange resin and the resin is analyzed for 





ontario 


BUFFALO 


Osyracuse 


ALBANY 





0 10 2030 40 50 


Scale in Miles 


© SAMPLING STATION 





NEW YORK CITY 





atlantic 





Figure 12. New York milk sampling locations 
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Figure 13. Radionuclide concentrations in New York milk, 1963-June 1967 
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iodine-131 (7,9). The resin effluent is analyzed 
and the resulting spectral data is resolved by 
the application of a matrix method of analysis 
(8). 

The analytical procedure for determining 
strontium—89 and strontium—90 concentrations 
employs an ion exchange system similar to that 
developed by Porter and Kahn (2). 

The monthly average radionuclide concen- 
trations of strontium-89, strontium—90, iodine— 
131, and cesium—137 are shown in table 6 for 
the period April through June 1967. During 


this period, essentially all iodine-131 and stron- 
tium-—89 concentrations were below their min- 
imum detectable levels of 5 pCi/liter and 3 
pCi/liter, respectively. Cesium-—137 and iodine— 
131 concentrations since September 1961 are 
presented graphically in figure 13. 


Recent coverage in Radiological Health Data and Reports: 


Period 


October-December 1966 
January—March 1967 


Issue 


May 1967 
August 1967 


Table 6. Radionuclide concentrations in New York pasteurized milk, April-June 1967 





Sampling location 


Radionuclide concentrations 
(pCi/liter) 





| 
Strontium-89 Strontium-90} Iodine-131 | Cesium-137 
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* No analysis given for May 1967 for strontium-89 or strontium-90 because of laboratory move. 
for the month of June also because of laboratory move. 


No analysis given 


> No analysis given for the months May and June 1967 because of laboratory move. Syracuse not reported for all 3 


months. 


Detectable limits: iodine-131, 5 pCi/liter; strontium-89, 3 pCi/liter: strontium-90, 3 pCi/liter; and cesium-137, 20 


pCi/liter. 





7. Pennsylvania Milk Network 
April-June 1967 


Bureau of Environmental Health 
Pennsylvania Department of Health 


Samples of pasteurized milk are routinely 
collected from six major milk consumption 
areas throughout Pennsylvania (figure 14). 
Samples are collected weekly in Pittsburgh, 
while biweekly composite samples are col- 
lected from the other five stations. At each 
sampling location, subsamples are collected 
from the major dairies supplying the area and 
are composited in proportion to the amount of 
milk processed by each dairy. This composite 
is then sent to the Radiation Laboratory of the 
Division of Occupational Health in Harrisburg 
where the samples are analyzed for iodine-131, 
potassium—40, and cesium—137 and then com- 
posited for a monthly analysis of strontium-90. 
Strontium-90 analyses have been carried out 
since April 1963. 
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Figure 14. Pennsylvania pasteurized milk network 
sampling locations 
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The monthly average potassium—40, stron- 
tium-90, iodine-131, and cesium-137 concen- 
trations in pasteurized milk are given in table 
7. For comparative purposes, strontium-90, 
iodine-131, and cesium-137 concentrations are 
presented graphically in figure 15. 
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CONCENTE 


Table 7. 


Radionuclide concentrations in Pennsylvania pasteurized milk, April-June 1967 





Radionuclide concentrations 


(pCi/liter) 





Potassium-40 
Sampling location 


Strontium-90 


Iodine-131 Cesium-137 





May June 
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Figure 15. Radionuclide concentrations in Pennsylvania 
pasteurized milk, 1963-June 1967 


The chemical separation technique for stron- 
tium-90 is essentially an ion exchange method 
described by Porter et al. (1). 


Recent coverage in Radiological Health Data and Reports 


Period 


October-December 1966 
January—March 1967 


Issue 


May 1967 
August 1967 


November 1967 
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Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 

Networks presently in operation and re- 
ported routinely include those listed below. 
These networks provide data useful for devel- 


oping estimates of nationwide dietary intakes 
of radionuclides. Periodically, results from the 
United Kingdom Diet Survey, conducted by the 
United Kingdom Agricultural Research Coun- 
cil Radiobiological Laboratory, are presented 
for comparison with data observed in the 
United States. Programs most recently re- 
ported in Radiological Health Data and Reports 
and not covered in this issue are as follows: 


Program 


Period reported 


September—-December 1966 
January-February 1967 
January—March 1967 and 
annual summary 1966 
February—November 1965 
August-December 1966 
Annual summary 1965 


Last presented 








California Diet Study 
October 1967 
Institutional Diet, PHS 
October 1967 

August 1966 

September 1967 
December 1966 


Teenage Diet, FDA 
Tri-City Diet, HASL 
United Kingdom Diet, ARCRL 





1. Estimated Daily Intake of Radionuclides milk and dairy products. When raw fruit or 


in Connecticut Standard Diet, 
January-June 1967 


Connecticut State Department of Health 


The Connecticut State Department of Health 
has been analyzing a standard diet on a 
monthly basis since March 1963. Analysis are 
made for strontium-89, strontium-90, and 

gamma-ray emitters. 

‘ The standard diet was selected to represent 
the food intake of an 18-year-old boy for 1 day 
(table 1). The total weight of the complete 
blended diet, averaging 3 kilograms, included 


Table 1. Foods included in standard diet 





Bread, white—8 slices 

Butter 4 stick 

Carrots, scraped— 4 cup 

Celery, washed and trimmed—3 
stalks 

Cookies—4 


Ice cream— pint 

Lettuce, washed—4-5 leaves 
Milk—3 cups 

Oatmeal, uncooked—43 grams 
Orange—1 

Peanut butter—2% tablespoons 
Cottage cheese—* cup Pears, canned—2 halves with juice 
Cupcakes—2 Potatoes, washed, not peeled—2 
Egg—1 Sugar—5 tablespoons 

Green beans, washed—% cup Tomato ao grams 
Ham—85 grams Tuna fish, drained—43 grams 
Hamburger—227 grams 








646 


vegetables were sampled, they were washed 
before blending. 

Cesium-—137 concentrations were determined 
by gamma-ray spectrometry (1). Strontium—89 
and strontium-90 concentrations were deter- 
mined by chemical separation techniques (1). 

Table 2 presents the analytical results for 
the Connecticut standard diet from January 
through June 1967. Results representative of 
the total daily intake for the radionuclides ob- 
served are presented in table 3. 

In order to evaluate general trends, the 


Table 2. Radionuclide concentrations in Connecticut 


standard diet, January-June 1967 * 





| 
Month } 
(1967) 


Strontium-90 | Cesium-137 
(pCi/kg) (pCi/kg) 


Potassium 
(g/kg) 











* All strontium-89 values were <3 for this period. 
NS. no sample collected. 
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Table 3. Daily radionuclide intakes in Connecticut standard 
diet, January-June 1967 * 





Month 
(1967) | 


Potassium 
(g/day) 


| Strontium-90 | Cesium-137 
(pCi/day) (pCi/day) 





EE ES 





* All strontium-89 values were <3 for this period. 
NS, no sample collected. 


strontium—90 and cesium-—137 daily intakes are 
plotted as a function of time in figures 1 and 2. 
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Figure 1. Cesium-137 intake in Connecticut standard 
diet 1963-June 1967 


November 1967 
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Figure 2. Strontium-90 intake in Connecticut standard 
diet, 1963-June 1967 


REFERENCE 
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1964. Radiol. Health Data 6:381:382 (July 1965). 


Recent coverage in Radiological Health Data and Reports: 


Period 


July 1965-June 1966 
July 1966—December 1967 


Issue 


November 1966 
May 1967 








SECTION II. WATER 


The Public Health Service, the Federal 
Water Pollution Control Administration, and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity levels in 
water can be obtained by comparison of the 
observed values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4), 
set the limits for approval of a drinking water 
supply containing radium—226 and strontium— 
90 as 3 pCi/liter and 10 pCi/liter, respectively. 


Activity 


California Water Sampling Program 
Minnesota Surface Water Sampling Program 
New York Surface Water Sampling Program 
Washington Surface Water Sampling Program 


REFERENCES 


(1) U.S. PUBLIC HEALTH SERVICE. Drinking 
water standards, revised 1962, PHS Publication No. 
956. Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402 (March 


1963). 

(2) FEDERAL RADIATION COUNCIL. Radiation 
Protection Guidance for Federal Agencies. Memo- 
randum for the President, September 1961. Reprint 
from the Federal Register of September 26, 1961. 
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Limits may be set higher if the total intake of 
radioactivity from all sources remains within 
the guides recommended by FRC for control 
action. In the known absence of strontium-90 
and alpha-particle emitters, the limit is 1,000 
pCi/liter gross beta radioactivity, except when 
additional analyses indicate that concentra- 
tions of radionuclides are not likely to cause 
exposures greater than the limits indicated by 
the Radiation Protection Guides. Surveillance 
data from a number of Federal and State pro- 
grams are published periodically to show cur- 
rent and long-range trends. Water sampling 
activities recently reported in Radiological 
Health Data and Reports are listed below: 


' Absence is taken to mean a negligibly small frac- 
tion of the specific limits of 3 pCi/liter and 10 pCi/liter 
for unidentified alpha-particle emitters and strontium- 
90, respectively. 


Period reported Last presented 


June 1967 
October 1967 
September 1967 
August 1967 








January-June 1966 
July-December 1966 
January—December 1966 
July 1965-June 1966 


(3) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 1. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washing- 
ton, D.C. 20402 (May 1960). 

(4) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 2. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washing- 
ton, D.C. 20402 (September 1961). 
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Gross Radioactivity in Surface Waters of the United States 


May 1967 


Division of Pollution Surveillance, Federal 
Water Pollution Control Administration, 
Department of the Interior 


The monitoring of levels of radioactivity in 
surface waters of the United States was begun 
in 1957 as part of the Federal Water Pollution 
Control Administration’s Water Pollution Sur- 
veillance System. Table 1 presents the current 
preliminary results of the gross alpha- and 
beta-particle analysis. The radioactivity asso- 
ciated with dissolved solids provides a rough 
indication of the levels which would occur in 
treated water, since nearly all suspended mat- 
ter is removed by treatment processes. Stron- 
tium-90 results are reported semiannually. The 
stations on each river are arranged in the table 
according to their distance from the head- 
waters. Figure 1 indicates the average total 


beta radioactivity in suspended-plus-dissolved 
solids in raw water collected at each station. 
A description of the sampling and analytical 
procedures was published in the August 1967 
issue of Radiological Health Data and Reports. 

Complete data and exact sampling locations 
for 1958 through 1963 are published in annual 
compilations (1-6). Data for subsequent years 
are available on request. 

Special note is taken when the alpha radio- 
activity is 15 pCi/liter or greater, or when the 
beta radioactivity is 150 pCi/liter or greater. 
These arbitrary levels provide a basis for the 
selection of data for additional comment. 

They reflect no public health significance as 
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Figure 1. Sampling locations and associated total beta radioactivity (pCi/liter) in 
surface waters, May 1967 


November 1967 








the Public Health Service drinking water 
standards have already provided the basis for 
this assessment. Changes from or toward these 
arbitrary levels are also noted in terms of 
changes in radioactivity per unit weight of 
solids. No discussion of gross radioactivity per 
gram of dissolved or suspended solids for all 
stations of the Water Pollution Surveillance 
System will be attempted at this time. Com- 
ments are made only on monthly average 
values. Occasional high values from single 
weekly samples may be absorbed into a rela- 
tively low average. When these high values 
are significant, comment will be made. 


Table 1. 


During both April and May, the following 
stations showed alpha radioactivity in excess 
of 15 pCi/liter on dissolved solids: 


North Platte River; Henry, Nebr. 
South Platte River; Julesburg, Colo. 


In May, Coolidge, Kans., on the Arkansas 
River showed alpha radioactivity in excess of 
15 pCi/liter on dissolved solids. Also, Sidney, 
Mont., on the Yellowstone River showed alpha 
radioactivity on suspended solids in excess of 
15 pCi/liter. 


Radioactivity in raw surface waters, May 1967 





Average beta 
radioactivity 
(pCi/liter) 


Average alpha 
radioactivity 
(pCi/liter) 





| 

| 
Station 
Dis- | Total 


solved 


Dis- 
solved | 


Sus- 


| Sus- 
pended 


pended 


| Total || 


1] 
1] 
| 


Average alpha 
radioactivity 
(pCi/liter) 


Average beta 
radioactivity 
(pCi/liter) 

Station 





Dis- | Total 
solved 


Dis- Total 


solved | 


Sus- 
pended 


Sus- 
| pended 





Animas River: 
Cedar Hill, N. Mex-.-| 
Arkansas River: | 
Coolidge, Kans-. - -- | 
Ponca City, Okla_--- 
Atchafalaya River: 
Morgan City, La_.-- 
Bear River: 
Preston, Idaho 
Big Horn River: 
Hardin, Mont_.__---| 
Big Sioux River: | 
Sioux Falls, 8. Dak-- 
Clearwater River: 
Lewiston, Idaho--_- 
Clinch River: 
Clinton, Tenn 
Kingston, Tenn *____| 
Colorado River: 
Page, Ariz_ 
Parker Dam, Calif- 


Columbia River: 
Wenatchee, Wash_-- 
Pasco, Wash *______- 
Clatskanie, Ore 

Connecticut River: 
Enfield Dam, Conn--| 

Coosa River: 

Rome, Ga 

Cumterland River: 
Cheatham Lock, 

Tenn---_-.- ease 1 | 

Delaware River: | | 
Philadelphia, Pa_---- 

Great Lakes: 

Duluth, Minn 

Green River: 

Dutch John, Utah-_- 

Hudson River: 
Poughkeepsie, N.Y - 

Illinois River: 

Peoria, 


Kansas River: 
DeSoto, Kans 
Klamath River: 
5 1 | 

Maumee River: 

Toledo, Ohio 
Mississippi River: 

Paul, Mi 


0 
0 
0 
0 
0 
0 
2 
0 
2 
0 
1 


6 
2 17 
1 


1 19 


| 

i 

| | 
| | 


| 
I 


45 | 


I ot 


| 


| 
| 





|_ Cai 
Pend "Oreille River: 


/ontinu 
New Roads, La----.) 
New Orleans, La----| 
| Missouri River: | 
Williston, N. Dak-_ q : | 
Bismarck, N. Dak-- : } 
St. Joseph, Mo 
North Platte River: 
Henry, 
| Ohio neg er 
Ill. 


Mississippi River— 
| 


: | 


— Falls Dam, 
Idaho -— 
Platte River: 
Plattsmouth, Nebr-__- 
Potomac River: 
Washington, D.C_-__. 
| Rainy River: 
Inteinational Falis, 
Minn. 
Baudette, Minn 
Red River, North: 
Grand Forks, N. 
Dak 


| Red River, South: 
Alexandria, La 
Rio Grande: 
El Paso, Tex.-----.- 
Laredo, Tex 
| San Joaquin River: 
Vernalis, Calif 
San Juan River: 
Shiprock, N. Mex--- 
| Savannah River: 
Port Wentworth, 


| Snake River: 
Payette, Idaho 
Wawawai, Wash 

South Platte River: 
Julesburg, Colo_. 





| Tennessee River: 


Chattanooga, Tenn-- 
Yellowstone River: 
Sidney, Mont 





| Maximum 





Minimum 





* Gross beta radioactivity at this station may not be directly comparable to gross beta radioactivity at other stations because of the possible contribu- 
tion of radionuclides from an upstream nuclear facility in addition to the contribution from fallout and naturally occurring radionuclides. 
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Cedar Hill, N. Mex., on the Animas River 
had a very high suspended solids content 
in the sample collected on May 9. This high 
value yielded an average of more than 15 
pCi/liter in alpha radioactivity, although the 
remaining sample values were well below 15 
pCi/liter. Pasco, Wash., on the Columbia River 
continued to show beta radioactivity on dis- 
solved solids in excess of 150 pCi/liter, and 
Cedar Hill, N. Mex., showed beta radioactivity 
on suspended solids in excess of 150 pCi/liter. 


REFERENCES 


(1) PUBLIC HEALTH SERVICE, DIVISION OF 
WATER SUPPLY AND POLLUTION CONTROL. 


National water auality network annual compilation 
of data, PHS Publication No. 663, 1958 Edition. 
Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. 


(2) Ibid., 1959 Edition. 
(3) Ibid., 1960 Edition. 
(4) Ibid., 1961 Edition. 
(5) Ibid., 1962 Edition. 


(6) PUBLIC HEALTH SERVICE, DIVISION OF 
WATER SUPPLY AND POLLUTION CONTROL. 
Water pollution surveillance system, annual compila- 
tion of data, PHS Publication No. 663 (Revised), 
1963 Edition. Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 
20402. 





Radiostrontium in Tap Water, July-December 1966 ' 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


The Health and Safety Laboratory has per- 
formed analyses for strontium—90 in tap water 
at New York City since August 1954. Samples 
of tap water are collected daily so that by the 
end of the month a composite of at least 100 
liters is available for analysis. Cesium—137 
determinations were begun in January 1964. 
The analytical methods used at the laboratory 
are given in the Health and Safety Laboratory 
Manual of Standard Procedures (1). 

Strontium-90 concentrations and cesium— 
137/strontium-90 ratios in New York City tap 


Table 1. Radiostrontium in New York City tap water 
July-December 1966 





Strontium-90 * 


Cesium-137/ 
(pCi/liter) 


strontium-90 














* Approximately 100 liters per sample. 


1 Prepared from information appearing in Fallout 
Program Quarterly Summary Report, HASL-182. 
This report is available from the Clearinghouse for 
Federal Scientific and Technical Information, CFSTI, 
5285 Port Royal Road, Springfield, Va. 22151. 


November 1967 


water for July through December 1966 are 
presented in table 1. These results appear 
graphically in figure 1. 

A decreasing trend has been observed in the 
strontium-90 concentrations since the July 
1963 peak. The maximum strontium-90 con- 
centrations observed are below the acceptable 
limit as set forth in the interstate carrier drink- 
ing water standards (2). 





NEW YORK CITY 





Monthly | 
Average 


ntiwm-9O Concentrations (pCi/liter) 


Sire. 








Figure 1. Strontium-90 concentrations in New York 
City tap water, 1955-December 1966 


651 





REFERENCES 


(1) U.S. ATOMIC ENERGY COMMISSION. Manual 
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Safety Laboratory, U.S. Atomic Energy Commis- 
sion, 376 Hudson Street, New York, N. Y. 

(2) FEDERAL REGISTER RULES AND REGULA- 
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Office, Washington, D.C. 20402 (March 6, 1962). 


Recent coverage in Radiological Health Data and Reports: 


Period Issue 


May and July-November 1965 June 1966 
November 1965—June 1966 December 1966 





Radionuclides Analysis of Coast Guard Water Supplies 


January-December 1966 


U.S. Coast Guard* and National Center for 
Radiological Health * 


Beginning in October 1961, 1-gallon samples 
of water have been obtained from seven Coast 
Guard Loran Stations in Alaska (figure 1). 


10. S. Department of the Treasury. 
2U.S. Public Health Service. 





=~ 
i re) 
PORT CLARENCE 


The prime source of potable water at the 
Adak Loran Station is Alpine Lake, which is 
at an elevation of 1,000 feet. The lake is occa- 
sionally frozen over with little snow cover each 
year from December through April. Water is 
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Figure 1. 


Coast Guard Loran station water sampling locations 
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delivered from the lake as needed through a 
2-mile pipe line to three 25,000-gallon concrete 
reservoirs. All water is chlorinated at the sta- 
tion before use. 

The Attu Loran Station’s prime source of 
potable water is Alout Creek Dam and reser- 
voir. This water source is usually frozen over 
from November through April, with a frequent 
snow cover of 1 to 3 feet. A 1-mile pipe line 
feeds water by gravity to three 25,000-gallon 
concrete reservoirs at the station. The water 
is chlorinated before use. 


Table 1. 


The Biorka Loran Station’s water comes from 
a lake that is often frozen over lightly from 
January to March. The water is fed by gravity 
through a 1-mile-long insulated pipe to a pump 
house. From there it is pumped another mile 
to a 25,000-gallon steel storage tank from which 
it is fed by gravity one-half mile to the sta- 
tion, filtered, and chlorinated. 

The source of water for the Cape Sarichef 
Loran Station is a small dammed creek and 
reservoir. The reservoir is usually frozen over 
from December through April, with 1 to 3 feet 


Radioactivity in water samples from U.S. Coast Guard Loran stations 


January-December 1 





Alaskan location 


Gross alpha 
radioactivity 
| (pCi/liter) 


Gross beta 
radioactivity 
(pCi/liter) 


Collection date 1966 





Adak Island. 


Attu Island 


Biorka Island 


Cape Sarichef 


Port Clarence 


Sitkinak Island 


Spruce Cape 
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of snow cover during that period. The water 
is pumped 114 miles from the dam to a 25,000- 
gallon steel storage tank above ground, from 
which the water is fed by gravity to the sta- 
tion, filtered and chlorinated. 

The Sitkinak Loran Station obtains its water 
from a natural lake which is normally frozen 
over from December through April, with 3 
to 12 inches of snow cover during that period. 
The water is pumped from the lake through a 
1,500-foot line to three 25,000-gallon concrete 
reservoirs at the Station. The water is filtered 
and chlorinated as used. 

Port Clarence Loran Station’s source of 
water is two shallow, flatland lakes, which 
freeze solid to their depth of 114 to 3 feet from 
November through May. A variable snow cover 
of 1 to 5 feet is normal during this period. The 
water is pumped beneath the ice and seasonal 
frost to the station’s concrete cisterns of 
225,000-gallon capacity. Normally the entire 
capacity of the station’s tanks is topped off 
prior to December 1 and only a small amount 
of water is pumped from the lake area after 
that date, depending on the thickness of snow, 
ice, and frost cover during the winter months. 
At the time of the first thaw, usually in May, 
the station tanks are again filled and kept filled 
until the following winter freeze. All water is 
filtered and chlorinated before use. 


A natural hillside lake is Spruce Cape Loran 
Station’s source of water. The lake is generally 
ice-free throughout the entire winter season 
with only light snowfall and general slush. The 
water is pumped one-half mile from the lake 
to a 25,000-gallon wood-stave cistern from 
which it is fed by gravity to the station, fil- 
tered, and chlorinated. 

Water samples are analyzed for gross alpha 
and gross beta radioactivity, barium-lantha- 
num-140, cesium—137, iodine-131, ruthenium- 
103, ruthenium-106, and zirconium-niobium-— 
95. The analyses for specific radionuclides 
are performed by gamma-ray spectrometry. All 
analyses are performed by the Southwestern 
Radiological Health Laboratory, Las Vegas, 
Nev. The results of the gross alpha and beta 
analyses are reported in table 1. Values for 
specific radionuclide content are not reported, 
since in all cases they were below the respec- 
tive minimum detectable levels (cesium—137, 
5 pCi/liter; all others, 10 pCi/liter). 


Previous coverage in Radiological Health Data and 
Reports: 


Issue 


November 1965 
November 1966 


Period 
January—December 1964 
January—December 1965 


Radiological Health Data and Reports 





SECTION III. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the 
earliest indications of changes in environmental 
fission product radioactivity. To date, this sur- 
veillance has been confined chiefly to gross 
beta-particle analysis. Although such data are 
insufficient to assess total human radiation ex- 
posure from fallout, they can be used to deter- 
mine when to modify monitoring in other 
phases of the environment. 

Surveillance data from a number of pro- 
grams are published monthly and summarized 
periodically to show current and long-range 
trends of atmospheric radioactivity in the 


Network 


HASL Fallout Network 
HASL 80th Meridian Network 


November 1967 


July-December 1966 
Calendar Year 1965 


Western Hemisphere. These include data from 
the programs of the U.S. Public Health Serv- 
ice, the Canadian Department of National 
Health and Welfare, the Mexican Commission 
of Nuclear Energy, and the Pan American 
Health Organization. 

An intercomparison of the above programs 
was performed by Lockhart and Patterson in 
1962 and is summarized in the January 1964 
issue of Radiological Health Data. In addition 
to those programs presented in this issue, the 
following programs were previously covered 
in Radiological Health Data and Reports: 


Issue 


September 1967 
January 1967 


Period 





1. Radiation Surveillance Network 
July 1967 


National Center for Radiological Health 
U.S. Public Health Service 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radia- 
tion Surveillance Network (RSN) which regu- 
larly collects samples from 74 stations distrib- 
uted throughout the country (figure 1). Most 
of the stations are operated by State health 
department personnel. 

Daily samples of airborne particulates and 
precipitation are forwarded to the Radiation 
Surveillance Network Laboratory in Rockville, 
Md., for laboratory analyses. The alerting func- 
tion of the network is provided by routine field 
estimates of the gross beta radioactivity made 
by the station operators. These estimates are 
made after the decay of radon and thoron 
daughter products and prior to submission of 
the samples for laboratory analysis. When high 
air levels are reported, appropriate officials are 


promptly notified. Compilation of field esti- 
mates and laboratory confirmations are re- 
ported elsewhere on a monthly basis (1). A 
detailed description of the sampling and analy- 
sis procedures was presented in the November 
1966 issue of Radiological Health Data and 
Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air and deposition 
by precipitation during July 1967. Time pro- 
files of gross beta radioactivity in air dating 
back to 1958 for eight RSN stations are shown 
in figure 2. 

Radioactivity levels in airborne particulates 
remained near or below the detectability limit. 
The only precipitation sample more active than 
the 200 pCi/liter lower reporting limit was 
collected at Madison, Wisc., on July 31. This 
sample contained 5,100 pCi/liter gross beta 
radioactivity extrapolated to the time of col- 
lection and deposited 5.5 nCi/m*. The sample 
was not typical of fresh nuclear testing debris 
in that it emitted no measurable gamma radia- 
tion. 
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Figure 1. Radiation Surveillance Network sampling stations 
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Table 1. Gross beta radioactivity in surface air and precipitation, July 1967 





Air surveillance, gross beta | | 
Number of samples radioactivity | Last Precipitation 
(pCi/m') profile | 


Station location in 
RHD&R 








Total Total 
Maximum | Minimum | Average * depth deposition 
(mm) (nCi/m?) 





DEED. cs cbcatocebees a EE EEES OE OTRAS 
Adak 

Anchorage 

Attu Island 


<43 


<1l 


<33 


Pt. Barrow 
St. Paul Island 


3888: 8882 

















Washington 
Jacksonville 
Miami 





Springfield 
Indianapolis 
Iowa Ci 
Topeka 
Frankfort _- - 
New Orleans 








Augusta 
Presque Isle 


SSeseaee 


i 





PE, ct. cnbcigigcenoceidhatbdsecnnc ques 
Oklahoma City 
Ponca City 


Harrisburg 
San Juan 
Providence 
Columbia 
Pierre 











El Paso 
Salt Lake City 


Charleston 
Ds citpadbabheée tania danmaneteaa . | 
Cheyenne : lg 


| 0.46 | 0.00 




















| 
k 





® The monthly average is calculated by weighting the individual samples with length of sampling period, Values of less than 0.005 pCi/m® are reported 
and used in averaging as 0.00 pCi/m*. 

> No precipitation sample collected. 

© No report received. 
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Figure 2. Monthly and yearly profiles of beta radioactivity in air—Radiation 
Surveillance Network, 1960—-July 1967 
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2. Canadian Air and Precipitation Monitoring 
Program, July 1967 


Radiation Protection Division, Department of 
National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout 
Study Program. Twenty-four collection sta- 
tions are located at airports (figure 3), 
where the sampling equipment is operated by 
personnel from the Meterological Services 
Branch of the Department of Transport. De- 
tailed discussions of the sampling procedures, 
methods of analysis, and interpretation of re- 
sults of the radioactive fallout program are con- 
tained in reports of the Department of National 
Health and Welfare (2-6). 

A summary of the sampling procedures and 
methods of analysis was presented in the No- 
vember 1966 issue of Radiological Health Data 
and Reports. 


1 Prepared from information and data in the August 
1967 monthly report “Data from Radiation Protection 
Program,” Canadian Department of National Health 
and Welfare, Ottawa, Canada. 


Surface air and precipitation data for July 
1967 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in surface air 
and precipitation, July 1967 





| Air surveillance 
| gross beta 
radioactivity 
(pCi/m*) 


Precipitation 
measurements 
Station 


| Average | Total 
Max- | Min- | Aver- | concentra- | deposi- 
j}imum |imum | age | tions | tion 
| | hee liter) \(nCi m?) 
im, ree Se rm OF MER SSER F 
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Figure 3. Canadian air and precipitation sampling stations 
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3. Mexican Air Monitoring Program 
July 1967 


National Commission of Nuclear Energy 


The Radiation Surveillance Network of Mex- 
ico was established by the Comisién Nacional 
de Energia Nuclear (CNEN), México, D.F. 
From 1952 to 1961, the network was directed 
by the Institute of Physics of the University 
of Mexico, under contract to the CNEN. 

In 1961, the CNEN appointed its Division 
of Radiological Protection to establish a new 
Radiation Surveillance Network. In 1966, the 
Division of Radiological Protection was re- 
structured and its name changed to Direccién 
General de Seguridad Radiolégica (DRS). The 
network consists of 16 stations (figure 4), 11 
of which are located at airports and operated 
by airline personnel. The remaining five sta- 
tions are located at México, D.F.; Mérida; 
Veracruz; San Luis Potisi; and Ensenada. Staff 
members of the DRS operate the station at 
México, D.F., while the other four stations are 
manned by members of the Centro de Previsién 
del Golfo de México, the Chemistry Department 


of the University of Mérida, the Institute de 
Zonas Desérticas of the University of San Luis 
Potosi, and the Escuela Superior de Ciencias 
Marinas of the University of Baja California, 
respectively. 


Sampling 


The sampling procedure involves drawing air 
through a high-efficiency 6- by 9-inch glass-fiber 
filter for 20 hours a day, 3 or 4 days a week 
at the rate of 1,000 cubic meters per day using 
high-volume samplers. 

After each 20-hour sampling period, the filter 
is removed and shipped via airmail to the 
Seccién de Radioactividad Ambiental, CNEN, 
in México, D.F., for assay of gross beta radio- 
activity, allowing a minimum of 3 or 4 days 
after collection for the decay of radon and 
thoron. The data are not extrapolated to the 
time of collection. Statistically, it has been 
found that a minimum of eight samples per 
month were needed to get a reliable average 
radioactivity at each station (7). 

The maximum, minimum, and average beta- 
particle concentrations detected in surface air 
during July 1967 are presented in table 4. 
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Figure 4. Fallout network sampling stations in Mexico 
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Table 4. Mexican gross beta radioactivity of airborne 
particulates, July 1967 





Gross beta radioactivity 
empes (pCi/m*) 


Station o 
samples 





Maximum | Minimum | Average 





0. 0. 
itt 


7 
ie. 


México, D. F 
Nuevo Laredo 

















NS, no sample collected, station temporarily shut down. 








4. Pan American Air Sampling Program 
July 1967 


oe 
® 


KINGSTON 


Pan American Health Organization and 
U.S. Public Health Service 


CARACAS 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) ‘ . 
and the U.S. Public Health Service (PHS) to youn: 
assist PAHO-member countries in the devel- ee. 
oping radiological health programs. The sam- ey > 
pling equipment and analytical services are > 
provided by the National Center for Radio- ; 4 
logical Health, PHS, and are identical with 
those employed for the Radiation Surveillance 
Network. The air sampling locations are shown 
in figure 5. 

The July 1967 air monitoring results are 
given in table 5. Increases in airborne gross 
beta radioactivity occurred in all reporting 
stations south of the equator. Those samples 
more active than 1.0 pCi/m* at the time of Figure 5. Pan American Air Sampling Program 
collection are presented in table 6. stations 
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Table 5. PAHO gross beta radioactivity in surface air 
July 1967 


6. Samples from PAHO member countries which 
contained radioactivity greater than 1 pCi/m® 








Gross beta radioactivity 
(pCi/m') 


Max- Min- 
imum imum 


Number 
Station location of 
samples | 





Argertina: Buenos Aires__-- -- 
Bolivia: La Paz 
Chile: Santiago_-------- 


Colombia: Bogota- 
Ecuador: Guayaquil 
Jamaica: Kingston....-.._.- 


CRN. oc ndcuekenwnwws 
Venezuela: Caracas--- ----- - | 
West Indies: Trinidad_-_------ 





Pan American summary | J | 0.00 | 0.78 





*® The monthly average is calculated by weighting the individual samples 
with length of sampling period. 





Gross beta 
radioactivity 
at collection 

(pCi/m') 


| 

- Date } 
Location | 
| 





Peru: Lima 


— 
COnoe ew 


Chile: Santiago 


Ecuador: Guayaquil 


Bolivia: La Paz 


nmr 
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5. Plutonium in Airborne Particulates and 
Precipitation and Strontium—-90 in 
Precipitation, April-June 1967 


National Center for Radiological Health 
U.S. Public Health Service 


The Radiation Surveillance Network (RSN) 
of the National Center for Radiological Health, 
Public Health Service, located at Rockville, Md., 
performs analyses of airborne particulates and 
precipitation samples, collected at several geo- 
graphically selected RSN stations, for total 


Table 7. Plutonium in airborne particulates 
April-June 1967 





Plutonium content * 
’ (pCi/1,000m') 
Sampling location 





April May 





Alaska: Anchorage 0.032 | 0.048 
2. | SE a | . - 146 
Colo: Denver - | 5 

Hawaii: Honolulu_ 

Md: Rockville Oe REN 

Py Oe eee ee 

N.Y: Buffalo- 

N.C: Gastonia 

S. Dak: Pierre 

Tex: Austin__- 

Wash: Seattle 





® Plutonium includes Pu, #°Pu and ?4°Pu. 


Table 8. Plutonium and strontium-90 in precipitation, April-June 1967 





Station location 





| 


| 
Honolulu | 


| New Orleans 


Rockville | Gastonia Pierre Seattle 





Precipitation depth (mm) 





























* Plutonium includes #*8Pu, **Pu and ?Pu, 
> Insufficient sample for analysis. 
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plutonium content and also analyzes the pre- 
cipitation samples for. strontium-90. The air- 
borne particulate analyses were initiated in 
1965. Details of collection, analysis, and re- 
sults through March 1967 have been previously 
reported (8-12). Precipitation analysis began 
in August 1966 and the results thereof, together 
with the techniques employed were recently 
presented (12). 

The results for April through June 1967 are 
presented in tables 7 and 8. 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other 
media not reported in previous sections. In- 
cluded are such data as those obtained from 


human bone sampling, bovine thyroid sampling, 
Alaskan surveillance, and environmental mon- 
itoring around nuclear facilities. 





Strontium-90 in Human Vertebrae, 1966 


Health and Safety Laboratory! 
Atomic Energy Commission 


One problem that concerns the Health and 
Safety Laboratory is the estimation of the radi- 
ation dose to man from fallout from nuclear 
weapons tests. To aid in the solution of this 
problem, several related studies have been 
undertaken by the laboratory. One of these 
is the systematic long-term determination of 
the strontium—90 content of human bone. Re- 
sults of the strontium—90 analyses of foods have 
been published regularly and a summary of the 
data available through 1963 was given in an 
earlier report (1). A summary of the bone 
sampling program through 1964 together with 
an interpretation of the relationship between 
diet and bone levels was given in a previous 
publication (2). Summaries of the results of 
diet studies for 1964 and 1965 are found in ref- 
erence (3). The results of the bone sampling 
program during 1965 have been presented else- 
where (4). 


1 Material authored by Mr. J. Rivera, from Fallout 
Quarterly Summary Report, HASL-182, July 1, 1967. 
Available from the Clearinghouse for Federal Scien- 
tific and Technical Information, National Bureau of 
gy U.S. Department of Commerce, Springfield, 

a. 22151. 
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Results of the analyses of specimens obtained 
during 1966 are listed in tables 1 and 2 and are 
graphically shown in figure 1. As in previous 
years, vertebrae from New York City have 
about twice the strontium-—90 concentrations 
found in vertebrae from San Francisco. In 
general, the distribution of strontium—90 con- 
centrations with age is also similar to that ob- 
served in previous years, i.e., the concentrations 
in bones from the younger children are greater 
than those in specimens from older individuals. 
More specifically, during 1965 and 1966 peak 
strontium-90 concentrations were observed in 
children of ages 1 to 2 and 2 to 3 at death while 
in previous years (1961-64) peak concentra- 
tions were found in children 0 to 1 year of age 
at death. This shift in peak concentrations to 
older children is to be expected when diet 
strontium-90 concentrations are declining as 
has been the case during 1965 and 1966. Fall- 
out from the Chinese thermonuclear weapon 
detonated in June 1967 may be sufficient to just 
check the downward trend in diet strontium- 
90/calcium ratios and therefore this shift in 
peak strontium—90 bone levels to older ages may 
not be evident in samples obtained during late 
1967 and early 1968. 
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Table 1. Strontium-90/calcium ratios in human vertebrae Table 2. Strontium-90/calcium ratios in human vertebrae 
New York City, 1966 San Francisco, 1966 





Strontium-90/calcium | Number of Average Age | Strontium-90/calcium | Number of Average 
(pCi/g) specimens (pCi/g) | specimens 





to WW 














* Parentheses indicate number of individual samples in composite. 


Quality control 
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The accuracy of the radiochemical analyses 
performed on samples obtained during 1966 
may be judged from the quality control data 
in table 3. The precision of the analyses esti- 
mated from the quality control results for 12 
blind duplicates is +10 percent. The routine 
vane analyses of seven blank samples showed that 
on sane there was no low-level contamination. All un- 
known samples analyzed had activities well 
above the routine minimum detectable radio- 
activity of from 0.1 to 0.2 disintegrations per 
minute per gram of ash, which corresponds to 
a strontium-90/calcium ratio of about 0.2 
pCi/g calcium. The accuracy of the analyses 

as judged by the analyses of seven secondary 

SW te standards was acceptable. Taking all factors 

ttt ddd into consideration the overall accuracy of a 

oe at Deamn, veans single analysis of a human bone specimen per- 

Figure 1. Strontium-90/calcium ratios in human formed during 1966 is estimated to be about 
vertebrae, 1966 +10 percent. 











STRONTIUM-90/CALCIUM, pCi/gram 
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Table 3. Quality control samples—bone program, 1966 
(dpm strontium-$0/g ash) 





Nl 
Splits * Blanks > Standards ¢ 





...| <0.05 5407 1.0 40.014 
04+ 014) 5407 1.1 + .01 


o wo 


< .07 5407 1.1 + .0l 
-08+ .04 5407.73 .03 
-02+ .01 5407 .98+ .06 

< .06 BO126 12.5 + .04 

BO126 16.7 + .04 


ons 





mnt mt OOD Ome met 
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Sea 


WONNWH eee 
AO 


Sze 
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* From these results the estimated standard deviation of a single meas- 
urement is + 10 percent. 
>» Negative net count rates are reported as < the counting error (1 
standard deviation). 
¢ Previous results obtained on these two samples were: 
B0126—16.1 +1.4 (46 analyses) 
5407— 1.05+0.12(41 analyses) 
4 Counting error at 1 standard deviation. 


Calculated and observed values 


Although the accuracy of analyses is esti- 
mated to be within +10 percent, the sampling 
errors are probably much greater. The average 
values listed in tables 1 and 2 for each age 
group are, however, probably vaiid for those 
groups where many specimens have been rep- 
resented, i.e., for the 0 to 1 year group and for 
adults. 

The following formula for predicting the 
strontium-90/calcium ratios of infant bones 
was derived in an earlier report (2). 


X=0.2 Z 


where X is the average strontium—90/calcium 
ratio of infant bones during a year in which 
the diet had a strontium-90/calcium ratio of 
Z. In deriving the formula it was assumed that 
Z was not changing rapidly with time. An 
improvement in the formula is achieved by 
considering the strontium—90/calcium ratio of 
an infant at birth in January to be one-tenth 
the strontium—90/calcium ratio of the diet for 
October, November, and December (assuming 
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the mother’s diet during the last trimester of 
pregnancy was not different from that of the 
general population). The strontium—90/cal- 
cium ratio of an infant at the end of the first 
year of life is assumed to be given by the 
equation (2): 


_ 30(X.) —30(X.) (f) +30(f) (K) (Z) +70(K) (Z) 
100 





Xi 


where, X, = the strontium—90/calcium ratio at 
birth, f is the fractional replacement of calcium 
during the year, K is the bone-diet observed 
ratio, Z is the strontium-90/calcium ratio of 
the child’s diet during the year (assumed here 
to be the same as the general diet) and the 
calcium content of the skeleton is assumed to 
increase from 30 grams at birth to 100 grams 
at 1 year of age. 

Taking X,) — 0.10 Z,,, where Z,, is the average 
strontium-90/calcium ratio ofthe diet for 
October, November and Decem of the pre- 
ceding year, f — 0.50 and K — 0.35, the aver- 
age strontium—90/calcium ratio of infant bones 
during the first year of life should be given by: 





Xx X.+X, 0.10 Zm+0.03 Zm+0.30 Z 
— = 2 


Xo_1=0.065 Z,.+0.15 Z 


A comparison of calculated and observed 
values obtained using this relation and data 
obtained since 1962 on diet and bone strontium— 
90 concentrations is shown in table 4. 

It has been shown (2) that the strontium—90/ 
calcium ratio of adult vertebrae could be esti- 
mated using the relation: 


X,=0.9X,-:+0.02 Z,-1 


where X, is the strontium—90/calcium ratio of 
the vertebrae at the beginning of year n, X,., 
is the ratio at the beginning of year n—1, and 
Zn. is the strontium-90/calcium ratio of the 
diet during the year. In deriving this expres- 
sion it was assumed that the rate of replace- 
ment of calcium in vertebrae is 8 percent per 
year and that the bone-diet observed ratio was 
0.25. 

Since the observed adult strontium—90/ 
calcium ratios used in calculations are average 
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Table 4. Calculated and observed strontium-90/calcium ratios in 
infant bone during the first year of life 





New York City 


| 


San Francisco 





Xo 


Xo 





2c 


| 
[Calculated Observed 





i 
\Calculated | Observed 
| 








Table 5. Calculated and observed strontium-90/calcium ratios in adult bone 





New York City 


San Francisco 





ree 


Xn 





| | Calculated 





} | 
Observed Calculated Observed 





1 
1.36 | 
2.06 | 
2. 
2 





values rather than values at the beginning of 
calendar years, the appropriate value of Z that 
should be used in the above equation is the 
average value for the interval from midyear 
to midyear. A comparison of calculated with 
observed strontium-90/calcium ratios in adult 
bone using this formula and the appropriate 
diet values, taken from a graph of the results 
of the tri-city diet studies, is shown in table 5. 


Conclusions 


Results of the bone sampling program during 
1966 were consistent with expectations. It ap- 
pears that reasonably accurate predictions can 
be made of bone strontium-90 concentrations 
from diet strontium-90 concentrations. The 
agreement between predictions and observa- 
tions supports the view that the diet and bone 
sampling programs in the two cities are rep- 
resentative. Moreover, the proportionality in 
bone levels to diet concentrations suggests that 
bone concentrations may be inferred wherever 
reasonable estimates of diet strontium—90 in- 
take can be made. 
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Constructing models to predict strontium—90 
concentrations in bones of children from 1 to 
19 years of age from survey diet and bone data 
is very difficult because of the few samples 
obtainable in any given year. It is hoped that 
the meager data available each year may some- 
how be combined and that a model may then 
be developed that is as good as that for infants 
and adults now in existence. 
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY AT 
ATOMIC ENERGY COMMISSION INSTALLATIONS 


The U. S. Atomic Energy Commission re- 
ceives from its contractors semiannual reports 
on the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitor- 
ing programs where operations are of such a 
nature that plant environmental surveys are 
required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the AEC 
Manual. ' 

Summaries of the environmental radioactiv- 
ity data follow for the Lawrence Radiation 
Laboratory and the Mound Laboratory. 


1 Title 10, Code of Federal Regulations, Part 20, 
“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 





1. Lawrence Radiation Laboratory 
July-December 1966 ” 


University of California 
Berkeley, California 


The Berkeley site of the Lawrence Radiation 
Laboratory (LRL) is located to the east of the 
University of California campus (figure 1). 
Winds are generally westerly; annual rainfall 
is 23 inches, most of which usually falls during 
the period from November through April. Tech- 
nical facilities include a 6.3 BeV proton acceler- 
ator (Bevatron), a 700—MeV cyclotron, a 10- 
MeV linear accelerator, an 88-inch cyclotron, 
and associated chemistry and physics labora- 
tories. 

The environmental monitoring program in- 
cludes sampling for radionuclides in the atmos- 
phere, surface and ground waters, sewage, rain, 
and dry depositions. 

Three types of atmospheric samples are 
taken: laboratory exhaust duct samples, local 
area samples and perimeter samples. One hun- 
dred and twelve exhaust air ducts with poten- 
tial for releasing radioactive contaminants are 
sampled continuously at a flow rate of 2 liters/ 
minute. The 1l-inch diameter filters are changed 
weekly and counted for beta radioactivity by 
an end-window Geiger-Mueller tube and for 


2 Summarized from “Results of Environmental Radio- 
activity Sampling Program, July-December 1966,” 
Lawrence Radiation Laboratory, Livermore and Berke- 
ley, Calif. 
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Figure 1. Environmental sampling locations at the 
Berkeley site 


alpha radioactivity by a thin-window propor- 
tional counter. Continuous local area and perim- 
eter air samples are taken at scattered locations 
on the laboratory site and at the property line, 
respectively. The samples are obtained on 4- 
by 9-inch HV-70 filter papers at 4 cubic feet 
per minute. The filters are collected weekly 
and counted for alpha radioactivity by a thin- 
window proportional counter and for beta 
radioactivity by a 30 mg/cm?-window Geiger- 
Mueller tube. The levels of radioactivity ob- 
served in each type of sample are presented in 
table 1. 
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Table 1. Atmospheric monitoring, LRL Berkeley site 
July-December 1966 





Concentration * 
(pCi/m') 


Sampling 


Number | 





Iccation 
(number of 


o | 
samples Alpha radioactivity | Beta radioactivity 





| 
Average | Maximum | Average | Maximum 


locations) | 





Exhaust ducts (112)_ 


4,678 |<0.07 | 
Local area (9) | 


235 |< .005 | 
BS 104 |< .005 | 
| 


* Limits of detectability for individual samples (pCi/m*) 
ERA EEE LED 0.07 alpha 1.6 beta 
Local area and perimeter 0.005 alpha 0.15 beta 

> No reported data. 





Rain and dry deposition samples are collected 
monthly in 18-inch diameter cylindrical vessels 
lined with polyethylene bags at local area and 
perimeter sites. Precipitation samples are con- 
centrated by evaporation. Dry samples are re- 
moved from the collection vessel with a dilute 
nitric acid rinse and then concentrated by 
evaporation. Final evaporation is effected in 
2-inch diameter stainless-steel planchets, which 
are flamed and coated with a thin lacquer film. 
The planchets are counted for alpha radioactiv- 
ity in an internal-flow proportional counter and 
for beta radioactivity with a thin-window, low- 
background Geiger-Mueller flow counter. No 
correction ismade for self-absorption in the 
sample. Deposition data are given in table 2. 


Table 2, Total deposition, LRL Berkeley site 
July-December 1966 





Deposition 
(nCi/m? 
Sampling 

location Number 
(number of of 
locations) samples 





Alpha radioactivity | Beta radioactivity 





Average Max- | Average Max- 
imum * imum * 





Local area (10) 52 
Perimeter (4)....-.-- 23 











* Maximum deposition at a single location for the 6-month period. 


Water samples are taken from sewers, onsite 
streams, and offsite streams. Two sewer lines 
serve the LRL area. The “Hearst” sewer re- 
ceives waste from the larger part of the area. 
A sampling system takes a continuous pro- 
portional sample from the Hearst sewer as 
it leaves the laboratory boundary. Samples are 
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also taken of waste feeding into the Hearst 
sewer from buildings 70, 70A, and 71. The 
“Strawberry” sewer receives waste from the 
southeast part of the laboratory site. A mon- 
itoring station takes a continuous proportional 
sample from this sewer. Continuous samples 
are also taken from the acid waste systems in 
building 74. The concentrations of radioactive 
wastes in sewage, shown in table 3, are either 
those observed directly in samples from the 
sewer line or those calculated from samples 
taken from contributing waste streams, which- 
ever is the higher value. Strawberry and 
Blackberry Creeks comprise the laboratory’s 
storm drainage. These are sampled weekly at 
three locations. Two other nearby offsite 
streams are also sampled weekly. All water 
samples are handled in the same manner as 
rain samples. The results from the water sam- 
pling program are presented in table 3. 


Table 3. Water monitoring, LRL Berkeley site 
July-December 1966 





Concentration 
(pCi/ liter) 





Type and source Number 
of sample o 


Alpha radioactivity | Beta radioactivity 
samples 





| 
Average | Max- | Average | Max- 


} 

| imum | imum 
| 
| 








Sewage: 
Hearst sewer 
Strawberry sewer- _. 


Tap water 








Surface water: 
Onsite streams... . 
Offsite streams 





Livermore site 


The Livermore site of LRL (figure 2) is lo- 
cated about 50 miles southeast of San Fran- 
cisco, Calif. Annual precipitation in the Liver- 
more Valley is about 14 inches; prevailing 
winds are from the west with frequent noc- 
turnal inversions. Technical facilities include 
a small cyclotron, a 2-megawatt swimming 
pool reactor, and physics and chemistry pro- 
grams associated with a weapons development 
program. 

An environmental sampling program is 
maintained to provide information regarding 
the effectiveness of control measures and to 
determine whether any radiological changes in 
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Figure 2. Environmental sampling locations at the 
Livermore site 


the environment are the result of laboratory 
operations. The sampling program includes air 
particulates, soil, domestic water, sewer ef- 
fluent, sewage plant products, milk, and vege- 
tation. The milk.samples are obtained from 
two dairies in the Livermore Valley and one 
in another valley about 25 miles away, which 
is used as a check. Air samples are collected 
to ascertain that control efforts are restricting 
the release of radioactivity from the laboratory 
to levels which do not exceed the permissible 
levels for the neighborhood around an atomic 
energy facility. The water samples are col- 
lected to monitor radioactivity in an under- 
ground water supply which provides most of 
the domestic water for the cities of Livermore 
and Pleasanton, and is the sole supply for 
ranches in the Livermore and Amador Valleys. 

Air samples are collected continuously at 15 
sites within 5 miles of the laboratory. Samples 
are collected at a rate of 4 cfm on 100-square 
centimeter HV-70 filter papers, which are 
changed after every 7 days of operation. A 
minimum decay period of 96 hours is observed 
before the samples are counted to eliminate 
the effect of natural radon and thoron daugh- 
ters. All environmental air samples are counted 
in an automated system which utilizes gas-flow 
proportional detectors for both alpha and beta 
radioactivity measurements. Alpha radioactiv- 
ity in 412 air samples collected from 15 sam- 
pling locations averaged 0.0010 pCi/m*, while 
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beta radioactivity averaged 0.051 pCi/m*. The 
applicable AEC radiation protection standards 
are 0.040 pCi/m* for alpha-particle emitters 
and 1 pCi/m® for beta-particle emitters. 

The measurement of low level “background” 
radiation during this period was accomplished 
with fluoroglass dosimeters located at nine 
points on the site perimeter and at two nearby 
ranches. Due to equipment failure, the data 
for the second half of 1966 are not available at 
this time. 

Domestic water samples are _ collected 
monthly from nine nearby sources. No water 
sample showed alpha radioactivity above the 
limit of sensitivity (5.0 pCi/liter) for the auto- 
matic gas-flow proportional detection system. 
The beta radioactivity ranged from less than 
the limit of sensitivity (1.8 pCi/liter) to 11 
pCi/liter. The average alpha and beta radio- 
activity in water samples was less than their 
respective AEC radiation protection standards 
of 10 and 100 pCi/liter. 

Samples are collected every Monday, Wednes- 
day, and Friday, at the sewer line leaving the 
southwest project boundary, where it connects 
with the Livermore domestic sewerage system. 
Grab samples are collected monthly at the 
Livermore Sewage Disposal Plant to assure 
that the liquid effluent from the laboratory is 
not creating abnormal radioactivity concentra- 
tions either in the oxidation ponds (which over- 
flow into a natural waterway) or in the dried 
sludge (which is used as an agricuitural soil 
conditioner). Radioactivity levels in the raw 
sewage, oxidation ponds, and dried sludge are 
summarized in table 4. 


Table 4. Environmental sampling, LRL Livermore site 


July-December 1966 





Type of sample 


Average alvha | 
(concentration units) 


Average beta 
radioactivity 


radioactivity 





Raw sewage (pCi/liter) 9 
Oxidation ponds (; Ci/liter) 5 
Dried sludge (pCi/g) 17 





Samples of top layer soil are collected quar- 
terly at the 19 sampling stations surrounding 


the Livermore site. The alpha radioactivity 
fluctuated from less than the limit of sensitivity 
(1.5 pCi/g) to 9 pCi/g. The beta radioactivity 
fluctuated from less than the limit of sensitivity 
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(3.5 pCi/g) to a single sample high of 128 
pCi/g following the third Chinese nuclear test 
in May. All other samples were below 35 pCi/g. 
The average alpha radioactivity was 3.0 pCi/g 
and the average beta radioactivity was 14.2 
pCi/g. The concentrations detected are within 
the normal range for soil in the Livermore 
Valley. 

Average radioactivity levels in monthly milk 
samples amounted to 4 pCi/liter of cesium—137 
and 2 pCi/liter of cerium—141-144, for the two 
Livermore dairies. These levels closely corre- 
spond to those for a dairy in a neighboring 
valley about 25 miles from Livermore. 


Site 300 


Site 300 (figure 3) is located in a very 
sparsely populated ranching area about 17 
miles southeast of the Lawrence Radiation 
Laboratory at Livermore. Air and water sam- 
ples are taken to determine whether opera- 
tions at Site 300 are changing the normal radio- 
activity levels in the vicinity. The eight air 
samplers at Site 300 are operated at about 50 
cfm on a continuous basis with the filter papers 
being changed on regular schedule. Most of 
these air samplers are located within the boun- 
daries of the test site due to unavailability of 
power facilities offsite. Water samples are 
taken from six onsite wells because they are 
the only readily accessible sources of under- 
ground water. Samples are collected from 
streams only during the winter months when 
water flow exists. Soil samples are collected 
quarterly at nine offsite locations. Only top 
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Figure 3. Sampling locations at Site 300 Lawrence 
Radiation Laboratory 


layer soil is collected to determine fallout con- 
centrations. All air, water, and soil samples 
are processed at the laboratory in Livermore. 
The average radioactivity levels in samples 
collected are summarized in table 5. 


Table 5. 


Environmental sampling, LRL Site 300 
July-December 1966 





Type of sample 


Average alpha 
(concentration units) i 


r Average beta 
radioactivity i 


radioactivity 





| Dy eS 
Water (pCi/liter)___.--_.- 
ST eae 7 





Recent coverage in Radiological Health Data and Reports: 


Period 


July-December 1965 
January—June 1966 


Issue 


November 1966 
June 1967 





2. Mound Laboratory, July-December 1966 
and annual summary 1966 * 


Monsanto Research Corporation 
Miamisburg, Ohio 


The environmental monitoring program for 
Mound Laboratory is planned and coordinated 
with all of the projects conducted at the labo- 
ratory. Air and water monitoring in the un- 
controlled environs surrounding the laboratory 
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is specific for the radionuclides which could 
be released to the environment. Only polonium— 
210, plutonium—239, and hydrogen-3 (tritium) 
are potential environmental contaminants. 


Air monitoring 


Mobile air monitoring equipment, mounted 
on a l1-ton panel truck, for measurement of 


3 Summarized from “Environmental Monitoring Re- 
port: July-December 1966 and 1966 summary,” MLM- 
1391. 
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Figure 4. Water sampling locations, Mound 
Laboratory 


tritium and collection of particulate alpha- 
particle emitters was used in the routine mon- 
itoring of environmental air in a network of 
111 locations within a radius of 20 miles from 
the laboratory during the collection period. The 
choice of sites on a given day was dependent 
upon the wind direction at the time of collec- 
tion. 

During the 6-month period ending December 
1966, weekly samples were collected and ana- 
lyzed for airborne tritium. In all cases, tritium 
was not detectable in offsite environmental air 
samples. 

A total of 366 air samples were collected and 
analyzed for possible polonium and plutonium 
contaminants in the environment. A long-lived 
gross alpha radioactivity determination was 
made on filter-paper samples after a sufficient 
time had elapsed to permit the decay of the 
short-lived daughter products of radon and 
thoron. The filter-paper samples were counted 
for alpha-particle emissions in a low-back- 
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ground proportional counter. The average 
measured concentrations of alpha radioactivity 
in air are summarized in table 6. No specific 
determinations of polonium-210 or plutonium— 
239 were made, since the gross alpha radio- 
activity remained substantially below the en- 
vironmental limits for these nuclides. 


Table 6. Atmospheric monitoring of long-lived alpha radio- 
activity, Mound Laboratory environs, July-December 1966 





Concentration 
(pCi/m’) 
Sampling location of | 


samples 





| Number | 
| 


: | 
| Maximum * | Average > 





Upwind from laboratory 52 | 0.0168 | 0.0041 
Downwind from laboratory-.---_| 314 | .5542 .0724 





* The minimum detectable concentration for long-lived alpha radio- 
activity concentrations in air is 0.0035 ~Ci/m*. All values which were 
not detectable were set equal to this value when average values were 
calculated. 


b The applicable AEC radiation protection standards for uncontrolled 
areas are as follows: 
Polonium-210 in air: 20 pCi/m® 
Plutonium-239 in air: 0.06 pCi/m* 


Water monitoring 


Liquid radioactive waste materials from 
polonium and plutonium operations at the labo- 
ratory are processed in special waste disposal 
plants designed to reduce radioactivity to a 
concentration at which it may be discharged to 
the Great Miami River. 

Helium-3, which is purified at the Mound 
Laboratory, contains small quantities of 
tritium. Liquid wastes from this oper- 
ation are treated separately to assure that the 
radioactivity level is below the AEC radiation 
protection standard before discharge to the 
Great Miami River. 

Weekly water samples are collected from a 
drainage ditch and six locations along the 
Great Miami River as shown in figure 4. Addi- 
tional samples are taken quarterly at more dis- 
tant downstream points. The drainage ditch car- 
ries all storm sewer water and treated liquid tri- 
tium and plutonium wastes from the plant site. 
Sampling location number 3 (figure 4) is the 
point of discharge of the liquid polonium waste 
to the Great Miami River, and number 7, at 
Franklin, Ohio, is 5 miles downstream from the 
effluent outfall. 

All of the river samples are analyzed for 
polonium-210. The drainage ditch samples and 
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Table 7. Offsite water monitoring for radioactivity, Mound Laboratory environs, July-December 1966 


Nuclide and sampling location * 


‘ Concentration 
Number of (pCi/liter) 


samples 





Maximum Average * 








Polonium-210 ¢ 
2 (Upstream from laboratory) ------- 
3 (Laboratory effluent) 
4 (250-yards downstream) 
5 (Chautauqua Road Bridge) 
6 (Chautauqua Dam) 
7 (Franklin, Ohio) 
rrenton, Ohio 
New Miami, Ohio 
7 miles upstream from New Baltimore, Ohi 
New Baltimore, Ohio 
Elizabethtown, Ohio 


Hydrogen-3 (tritium)¢4 

1 (Drainage ditch / 

2 (Upstream from laboratory) 
3 (Laboratory eftiuent 
5 (Chautauqua Road Bridge) 


Plutonium-239¢ 
1 (Drainage ditch) 


® See figure 4 for number of sampling locations. 


» The applicable AEC radiation protection standards for uncontrolled area are 


Polonium-210 in water: 7 x 10? pCi/liter 
Plutonium-239 in water: 5 x 10° pCi/liter 
Hydrogen-3 in water: 3 x 10° pCi/liter 
¢ Minimum detectable level for polonium-210 in water is 1.80 pCi/liter. 


WHYKHKHSLOS SS 

ee 
o N 

DOO WDDwmawneonww 


G0 0 G0 G0 G0 


0.10 x 10° 
.05 x 104 
14x10°* 
06x 10° 


1.1 x10? 


as follows: 


« Minimum detectable level for hydrogen-3 in water is 0.05 x 10® pCi/liter 


© Minimum detectable level for plutonium-239 in water is 0.09 pCi/liter. 


some of the river samples are analyzed for 
tritium. The drainage ditch samples are also 
analyzed for plutonium—239. Average concen- 
trations of tritium, polonium—210, and pluto- 
nium-—239 are given in table 7 for July—Decem- 
ber 1966. 


Recent coverage in Radiological Health Data and Reports: 
Period 
July-December 1965 
January—June 1966 


Issue 
November 1966 
May 1967 





Reported Nuclear Detonation, October 1967 


The U. S. Atomic Energy Commission an- 
nounced two underground nuclear tests con- 
ducted at its Nevada Test Site during October 
1967. On October 18, 1967 a nuclear test of 
intermediate yield (200 kilotons to 1 megaton 
TNT equivalent) was conducted underground. 
On October 25, an underground test of low yield 
(less than 20 kilotons TNT equivalent) was 
conducted at the Nevada Test Site. 

On October 17, 1967, the Atomic Energy 
Commission announced that the United States 
had recorded seismic signals which originated 
from the Soviet nuclear test area in the Semi- 
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palatinsk region. The signals were equivalent 
to those of a nuclear test in the low-intermedi- 
ate yield range (20 to 200 kilotons TNT equiv- 
alent). 

On October 23, 1967, the AEC announced 
that the United States had recorded seismic 
signals which originated from the Soviet nu- 
clear test area in the Novaya Zemlya region. 
The signals were equivalent to those of a nu- 
clear test in the lower end of the intermediate 
range (200 kilotons to 1 megaton TNT equiv- 
alent). 








SYNOPSES 





Synopses of reports, incorporating a list of key words, are furnished 
below in reference card format for the convenience of readers who may 
wish to clip them for their files. 


STATE HEALTH DEPARTMENT SAMPLING CRITERIA FOR 
SURVEILLANCE OF RADIOACTIVITY IN MILK. R. H. Neill and 
D. R. Snavely. Radiological Health Data and Reports, Vol. 8, November 
1967, pp. 621-627. 


This report summarizes criteria used by the States in setting up 
their milk sampling programs for measurement of radioactivity and the 
sample typing, collection points, and measurements used. Also included 
are the times required by the States from sample collection to the final 
radioactivity concentrations of the various radioisotopes found in milk. 


KEY WORDS: Cesium-137, geography, iodine-131, milk surveillance, 
nuclear facilities, pasteurized milk, population, production and process- 
ing, raw milk, State Health departments, strontium-—89, strontium—90. 


Erratum 





In the September 1967 issue of Radiological Health Data and 
Reports, the footnote to the report “Radioactivity in the Mexican 
Environment,” on page 495, should have read as follows: 

“Mr. Vasquez Barete is Director General of Radiological 
Safety and Mrs. Nulman is physicist, Comision Nacional de 
Energia Nuclear, Mexico, D.F.” 

The editors regret the error. 


vy U.S. Government Printing Office: 1967—302802 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 


is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


consideration nor have appeared in any other publica- 
tion. 


_ The mission of Radiological Health Data and Reports 
is stated on the title page. It is suggested that authors 
read it for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, 
typed double-spaced on 8% by 11-inch white bond with 
l-inch margins. 

Submitted manuscripts should be sent to Managing 
Editor, Radiological Health Data and Reports, National 


Center for Radiological Health, PHS, Rockville, Md. 
20852. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiological Health and Reports. In addition, Radiologi- 
cal Health Data and Reports has developed a “Guide” 
regarding manuscript preparation which is available 
upon request. However, for most instances, past issues 
of Radiological Health Data and Reports would serve 
as a suitable guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 


Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results, 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 

A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 
methods that have appeared in published literature, a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text cr for specific data in appropriate 
tables or graphs, whenever possible. 


illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 6% inches). 

All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label of adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Illustrations: Glossy photographic prints or original 


Tables: Tables should be self-explanatory and should 
supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively, beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible, such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 
cepted units of measurements are preferred. A brief 
list of symbo’s and units commonly used in Radiological 
Health Data and Reports is given on the inside front 
cover of every issue and examples of most other matters 
of preferred usage may be found by examining recent 
issues. Isotope mass numbers are placed at the upper 
left of elements in long series or formulas, e.g., 1°'Cs; 
however, elements are spelled out in text and tables, 
with isotopes of the elements having a hyphen between 
element name and mass number; ¢.g., strontium—90. 


References: References should be typed on a sep- 
arate sheet of paper. 

Personal communications and unpublished data 
should not be included in the list of references. The fol- 
lowing minimum data for each reference should be 
typed double-spaced: names of all authors in caps, 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, mont} or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 
Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 


of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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